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1.0INTRODUCTION AND DES CRIPTION OF THE WATERSHED

BeaverCreekand theBeaverCreek vatershed arcated within theMissouri Riverbasin The
watershed extends fronear Fredonia in eastern Logan Countshs Missouri River nedrinton in
westernEmmons CountyNorth Dakota. The watershelapproximately2,681square kilometers (kfh

or 662,392acresn size. Table 1 summarizes the geographical, hydrological and physical characteristics

while Figure 1 shows the location thie BeaverCreek vatershed.

Table 1. General Characteristics oBeaverCreek andthe Beaver Creek Watershed.

Legal Name

BeaverCreek

Stream Classification

Class Il

Major Drainage Basin

Missouri River

Assessment Unit ID

ND 10130104

Counties

Emmons, Logan and Mclntosh counties

Eco-Region

Northwesten GlaciatedPlains(42) and NorthwesterGreat
Plains (43) ¢vel Ill ecoregion

Watershed Area

662,392acres
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Figure 1. General Location of theBeaverCreek Watershedin North Dakota.
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1.1 Clean Water Act Section 303(d) Listingnformation

As part of the2010 Clean Water Act Section 303(d) Total Maximum Daily Load (TMDL) listing
process, the North Dakota Departmeiitealth (NDDoH) has identifieBeaverCreekandseveral
of its tributariesas impairedFigure 2,Tables 210). The NDDoH assesseddabewaterbodesas
eitherfully supporting, buthreatened onot supportingfor the beneficial use of recreation.éde
assessmesfarebased on fecal coliform bactedata collectedrom 20052000.

Table 2.Section 303(d) TMDL Listing Information for Assessment Unit
ND-10130104001-S_00(NDDoH, 2010).

Assessment Unit ID ND-10130104001-S_00

Waterbody Beaver Creek from its confluence with Sand Creek
Description downstream to Lake Oahe.

Size 8.43miles

Designated Uses Recreation

Impaired

Use Support Fully supporting, buthreatened

Impairment Fecal Coliform Bacteria

TMDL Priority High

Table 3. Section 303(d) TMDL Listing Information for Assessment Unit
ND-10130104003S 00 (NDDoH, 2010).

Assessment Unit ID ND 10130104003-S_00

Waterbody Beaver Creek from its confluence with Spridgeek
Description downstream to its confluence with Sand Creek.
Size 14.9miles

Designated Uses Recreation

Impaired

Use Support Fully supportingbut threatened

Impairment FecalColiform Bacteria

TMDL Priority High




Beaver Ceekand Tributaries Fecal Coliform Bacteria TMDL

Final: SeptembeR010
Page3 of 29

Table 4. Section 303(d) TMDL Listing Information for Assessment Unit
ND-10130104004S 00 (NDDoH, 2010).

Assessment Unit ID

ND 10130104004-S_00

Waterbody Sand Creek and tributaries.
Description

Size 108.56miles

Designated Uses Recreation

Impaired

Use Support Not supporting

Impairment

Fecal Coliform Bacteria

TMDL Priority

High

Table 5. Section 303(d) TMDL Listing Information for Assessment Unit
ND-10130104005-S_00 (NDDoH, 2010).

Assessment Unit ID

ND 10130104005-S_00

Waterbody Spring Creek and tributaries.
Description

Size 63.14 miles

Designated Uses Recreation

Impaired

Use Support Not supporting

Impairment

Fecal Coliform Bacteria

TMDL Priority

High

Table 6. Section 303(d) TMDL Listing Information for Assessment Unit
ND-10130104007-S_00 (NDDoH, 2010).

Assessment Unit ID

ND 10130104007-S_00

Impaired

Water_bo_dy Beaver Creek from its confluence with tBeuth Branch

Description Beaver Creek downstream to its confluence with Spri
Creek

Size 37.68miles

Designated Uses Recreation

Use Support

Fully supportingbut threatened

Impairment

Fecal Coliform Bacteria

TMDL Priority

High
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Table 7. Section 303(d) TMDL Listing Information for Assessment Unit
ND-10130104008-S_00 (NDDoH,2010).

Assessment Unit ID

ND 10130104008-S_00

Waterbody : .
Description Clear Creek and tributaries.
Size 108.95miles

Desugnated Uses Recreation

Impaired

Use Support

Fully supportingbut threatened

Impairment

Fecal Coliform Bacteria

TMDL Priority

High

Table 8 Section 303(d) TMDL Listing Information for Assessment Unit
ND-10130104010-S 00 (NDDoH, 2010).

Assessment Unit ID

ND 10130104010-S_00

Waterbody Beaver Creek from Beaver Lake downstreano its

Description confluence with the South Branch Beaver Creek. Loc
in Emmons and/icintoshCounties

Size 38.92miles

Designated Uses Recreation

Impaired

Use Support Not supporting

Impairment

Fecal Coliform Bacteria

TMDL Priority

High

Table 9. Section 303(d) TMDL Listing Information for Assessment Unit
ND-10130104012-S 00 (NDDoH, 2010).

Assessment Unit ID

ND 10130104012-S_00

Impaired

Waterbody Unnamed tributary on the south side of Beaver Lake,
Description Logan and Mcintosh Counties.

Size 158.02miles

Designated Uses Recreation

Use Support

Fully supportingbut threatened

Impairment

Fecal Coliform Bacteria

TMDL Priority

High

Final: SeptembeR010
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Table 10 Section 303(d) TMDL Listing Information for Assessment Unit
ND-10130104014-S_00 (NDDoH2010).

Assessment Unit ID

ND 10130104014-S_00

Impaired

Waterbody South Branch Beaver Creek from its confluence with 1

Description South Branch Beaver Creek Watershed {NI130104
015 S) downstream to its confluence with Beaver Cres
Located in McIintosh and Emmo@®unties.

Size 43.45miles

Designated Uses Recreation

Use Support

Fully supportingbut threatened

Impairment

Fecal Coliform Bacteria

TMDL Priority

High

j ——— ND-10130104-001-S_00

ND-10130104-003-S_00
ND-10130104-004-S_00
ND-10130104-005-S_00
~— ND-10130104-007-S_00
ND-10130104-008-S_00
ND-10130104-010-S_00
~— ND-10130104-012-S_00
= ND-10130104-014-S_00

[::} County Boundaries

Figure 2. Beaver Creek Watershed Section 303(d) Listed Waterbodies.
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1.2 Topography

1.2.1 Ecoregions
Approximately86 percent of the watershed lies within therthwestern Glaciated Plai(42) level
lll ecoregionwhile 14 percent lies within the Northwestern Great PlgB3level 11l ecoregion.

The headwaters of the watershed lies within two level IV ecoregioablissouri Cotea42a)
ecoregiorand Collapsed Glacial Outwa@&h2b) ecoregionAdditionally, two level IV ecoregions
comprise the main body of the watershibéMissouri Coteau Slop@t2c)ecoregiorand River
Breaks(43c) ecoregion

TheNorthwestern Glaciated Plaif$2) ecoregion marks the westernmost extent of continental
glaciation. The morainal landscape has significant surface irregularity and high concentrations of
wetlands. The rise in elevation along the eastern boundary défenbsginning of the Great Plains.

Land use is transitional between the intensive dryland farmirlgeoBrift Plains 46i) ecoregiorto

the east and the predominance of cattle ranching and farming to the west on the Northwestern Great
Plains (43)ecoregion

The Missouri Coteau Slogd2a)ecoregiordeclines in elevation from the Missouri Coteau to the
Missouri River. Unlike the Missouri Coteau where there is a paucity of streams, the Missouri Coteau
Slopeecoregiorhas a simple drainage pattern and fewetland depressions. Due to the level to

gently rolling topography, there is more cropland than on the Missouri Coteau. Cattle graze on the
steeper land that occurs along drainages.

Areas of Collapsed Glacial Outwagt?b)ecoregiorformed from gravel andand deposited by

glacial meltwater and precipitation runoff over stagnant ice. Many large, shallow lakes are found in
these areas; these lakes and wetlands tend to be slightly to very alkaline depending upon the
flowpath of groundwater moving through thermeable outwash deposits. They attract birds

preferring large areas of open water, such as white pelicans, black terns, and Forster's terns, as well
as those living in brackish water, such as avocets and tundra swans.

The rolling hummocks of the MissouCoteau(42c)ecoregiorenclose countless wetland
depressions or potholes. During its slow retreat, the Wisconsinan glacier stalled on the Missouri
escarpment for thousands of years, melting slowly beneath a mantle of sediment to create the
characteristi pothole topography of the Coteau. The wetlands of the Missouri Coteau and the
neighboring prairie pothole regions are the major waterfowl production areas in North America.
Land use on the coteau is a mixture of tilled agriculture in flatter areagaidg land on steeper
slopes.

The River Break$43c)ecoregiorform brokenterraces and uplands that descend to the Missouri

River and its major tributaries. They have formed particularly in soft, easily erodible strata, such as
Pierre shale. The dissected topography, wooded draws, and uncultivated areas provide a haven for
wildlife. Riparian gallery forests @deaverand green ash persist along major tributaries such as the
Moreau and Cheyenne rivers, but they have largely been eliminated along the Missouri River by
impoundmerg (USGS 2006).
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Figure 3. Level IV Ecoregions in he BeaverCreek Watershed

1.2.2 Soil Associations

The dominant soil mapunitgithin the Beaver Creek watershae BowdleLehr loams (24,854
acres = 4%), ZahWilliams loams(24,372 acres = 3.9%), ZaWilliams loams (24,016 acres =
3.8%), WabekAppam sady loams(21,262 acres = 3.4%), and WilliarB®wbells loamg20,336
acres = 3.3%).

Williams series consist of very deep, well drained soils that formed in calcareous glacidietie

soils are on backslopes and summits on glacial till plains andmasr&lopes range from 0 to

35%. Amor series consist of well drained soils that are moderately deep to soft sandstone bedrock.
They formed in material weathered from stratified soft sandstone, siltstone and muds$tese.

soils are on uplands and have slopes ranging from 0 to Za¥ saies consist of very deep, well
drained soils that formed in calcareous glacial filhese soils are on shoulders on glacial till plains,
moraines and valley side slopeSlopes range from 1 to 60%Vabekseries consist of very deep,
excessively draireesoils that formed in sand and gravel glaciofluvial depo3itese soils are on
outwash plains, beach ridges, terraces and terrace escarpments and have slopes ranging from 0 to
45%. Vebarseries consisbf well drained, moderately deep soils that fechin residuum

weathered from soft calcareous sandstoreese soils are on uplands and have slopes ranging from
0 to 65%(NRCS 2009)

1.3Land Use/Land Cover

The dominant land use in tBeaver Ceekwatershed igrassland/rangeland. According to 2@09
National Agricultural Statistical Service land survey data (NASS, 200B)paimately54 percent
of the land igrassland/rangelan@9 percents actively cultivatednine percent is
pastureland/haylan@ndeight(8) percent icomprised ofvetlands, water, woods, angtban
developmentThe majority of the crops grown considtspring wheatsunflower, corn and
soybeangFigurell).
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Table 11 Land Usein the BeaverCreek Watershed in200 (NASS, 2009.

Land Use/Land Cover Acres Percent
Grassland 357,019 53.9
Cropland 194,139 29.3

Spring Wheat 83,113 12.6

Winter Wheat 12,931 2.0

Sunflower 41,857 6.3

Barley 26,762 0.6

Soybean 21,140 3.2

Corn 3,886 4.0

Other Crops 4,450 0.7
Pasture/Hay Land/Alfalfa 57,111 8.6
Water/Wetlands 22,909 3.5
Open Space/Developed 29,598 4.5
Shrubland/Forest 996 0.2
Barren/Fallow/ldle Cropland 620 <0.1
Total 662,392 100.0

1.4 Climate and Precipitation

The climate of the region varies significantly depending on the seagerage monthly
precipitation data for thelimatestatiors, within the watershedearLinton, ND (325210 and
Wishek, ND (329515)vere obtained from the High Plains Regional Climate Center (HPRCC)
Precipitation occurs mainly in the form of rainfall with the majooitgurring during the months of

April through October (Figus and5). Averageannualprecipitation is 16.37 inches at Linton and

17.85 inches at Wishek.

LINTOM, ND

(325210)
Period of Record : 97 171917 to 4/38/20083

Precipitation {in.?}

Jan Mar Mau

Jul Sep

Now

Feb Apr Jun Aug Oct Dec
Day of Year
[ Average Total Monthly Precipitation ]

Hiah Plains
Regional
Climate
Center

Figure 4. Average Monthly Precipitation at Linton, North Dakota.
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WISHEEK, HND
Period of Record : 5/

{329515)
141963 to 12/31/2689

Jan Mar May Jul Sep Mo
Feh Apr Jun Aug Oct Dec
Day of Year
[ Average Total Monthly Precipitation ]

Hiah Flains
Ragicnal
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Figure 5. Average Monthly Precipitation at Wishek, North Dakota.

1.5 Available Data

Table 12 listsnonitoring sites within the Beaver Creek Watershvadle Figure 6shows their
locations

Table 12.Water Quality Monitoring Sites in the Beaver CreekWatershed

St?[t)ion Description Waterbody ID M%n;tr?(;i(;]g I\?L?rrr?gé?
384050 | Tibutary to Beaver Lake | ND-10130104012S_00 | 19962005 168
384051 | Beaver Creek ND-10130104010-S_00 | 19962009 231
South  Branch  Beave
384053 | Creek ND-10130104014S_00 | 19962009 236
384054 | Beaver Creek ND-10130104008-S_00 | 19962005 170
384055 | Spring Creek ND-10130104005S_00 | 19962005 184
384056 | Beaver Creek ND-10130104007-S_00 | 19962009 251
384057 | Sand Creek ND-10130104004-S_00 | 19962009 225
384058 | Beaver Creek ND-10130104001-S_00 | 19962005 181

1.5.1 Fecal ColifornBacteriaData

Water quality samples and discharge data used for this report were cadlisstgd locatiors as part
of the preproject assessme(it9951996)and throughout the implementationaoBection 319
Nonpoint Source Pollution reduction projet997-200) (Figure §. Fecal coliforrdatafor each

siteareprovided in Appendix A.While the state of North Dakota has an E. coli bacteria standard

(see Section 2.0), no E. coli data are avélétr the TMDL reachs described in the report.
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Figure 6. Water Quality Monitoring Locations in the Beaver Creek Watershed.

Table 13provides a example of aummary of fecal coliform geometric mean concentrations, the

percentage of samples exceeding 400 CFU/100 mL, and the recreational use assessment for

assessment unit ND0130104007-S_0Q This assessment is based on data collected at water quality

site 384B6. Summaries for albther TMDL listed segmentare providedn Appendix A.The
geometric mean concentration of fecal coliform bacteria and the percent of samples over 400
CFU/100 mL were calculated for each sampling location using those saroféesed during the

recreational period of May 1 through Septembem®nths with less than five samples were listed
as lacking dateBased on the data collectatassifications were assigned to each sampling location

Table 13. Geometric Means, Percet Exceeding Standards and Beneficial Use Assessméoit
TMDL Listed SegmentND-10130104007-S_00(as represented by38405§.

Geometric Mean Percentage of
Month N Concentration | Samples Exceeding Recreational Use Assessment
(CFU/100mL) 400 CFU/100mL
May 52 72 13 Fully supporting, buThreatened
June 25 140 15 Fully supporting, buThreatened
July 7 187 43 Fully supporting, buThreatened
August 7 175 43 Fully supporting, buThreatened
September 5 109 0 Fully Supporting
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1.5.2 Hydraulic Discharges

A discharge recordiasconstructed for th&@ MDL listed segmestbased on stream flow and
discharge measuremerisilected by théJnited States Geological Service (USG®m 195 -
2009 at sit)6354580 which is collocated with STORET s&l056located o Beaver Creek
below Linton(Appendix B).Discharges for the other listed reaches were developed using the
DrainageArea Ratio Mithod described in Sectionls.

2.0 WATER QUALITY STANDARDS

The Clean Water Act requires that Total Maximum Daily Loads (TM)de developed for waters on a
state's Section 303(d) I|ist. A TMDL is defined
point sources and |l oad all ocations for nonpoint
of the waterbodyo assimilate pollutant loadings is not exceeded. The purpose of a TMDL is to identify
the pollutant load reductions or other actions that should be taken so that impaired waters will be able to
attain water quality standards. TMDLs are required to eldped with seasonal variations and must

include a margin of safety that addresses the uncertainty in the analysis. Separate TMDLs are required
to address each pollutant or cause of impairment (i.e., nutrieo#s$ coliform bacterip

2.1 Narrative Water Quality Standards

The North Dakota Department of Health has set narrative water quality standards that apply to all
surface waters in the State. The narrative general water quality standards are listed below (NDDoH,
20006).

e All waters of the Statshall be free from substances attributable to municipal, industrial, or other
discharges or agricultural practices in concentrations or combinations that are toxic or harmful to
humans, animals, plants, or resident aquatic biota.

¢ No discharge of pollutagt which alone or in combination with other substances, shall:
1) Cause a public health hazard or injury to environmental resources;
2) Impair existing or reasonable beneficial uses of the receiving waters; or
3) Directly or indirectly cause concentratiooispollutants to exceed applicable standafihe
receiving waters.

In addition to the narrative standards, the NDDoH has set a biological goal for all surface waters in
the State. The goal states that béginhlatothatofl ogi c
sites or waterbodies determined by the o6depart

2.2 Numeric Water Quality Standards
BeaverCreek is a Class Il streafNDDoH, 2006)which carries the following definition:

Class II-The quality of the waters in this class shall be suitable for the propagation and/or protection
of resident fish species and other aquatic biota and for swimming, boating, and other water
recreation. The quality of the waters shall be for irrigation, siatkring, and wildlife without

injurious effects. After treatment consisting of coagulation, settling, filtration, and chlorination, or
equivalent treatment processes, the water quality shall meet the bacteriological, physical, and
chemical requirementsf the Department for municipal or domestic use. Additional treatment for
municipal use may be required to meet the drinking water requirements of the Department. Streams
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in this classification may be intermittent in nature, which would make these watenited value
for beneficial uses such as municipal water, fish life, or irrigation.

The TMDL listed tributaries to Beaver Creek are Class Il streams (NDDoH, 2006) which carries the
following definition:

Class lllI- The quality of the waters in thidass shall be suitable for agricultural and industrial uses.
Streams in this class generally have low average flows with prolonged periods of no flow. During
periods of no flow, they are of limited value for recreation and fish and aquatic biotaudite of

these waters must be maintained to protect secondary contact recreation uses (e.g., wading), fish and
aguatic biota, and wildlife uses.

Numeric criteria have been developed for Clasmd Il streams for both fecal colifon bacteria
and E. cal(Table 14. Both bacteria standards applies only during the recreation season of May 1 to
September 30.

Table 14 North Dakota Fecal Coliformand E. coliBacteria Standards for Class | and Il
Streams.

Parameter : Standard -
Geometric Meart Maximum?
Fecal Coliform Bacteria 200 CFU/100 mL 400 CFU/100 mL
E. coli Bacteria 126 CFU/100 mL 409 CFU/100 mL

1 Expressed as a geometric mean of representative samples collected during any consestayipe36d
2 No more than 10 percent of sampbedlected during any consecutive-88y period shall individually exceed the standard.

3.0 TMDL TARGET

A TMDL target is the value that is measured to judge the success of the TMDL &Kt targets
must be based onate water quality standards, but can also includespiéeific values when no
numeric criteria are specified in the standard. The following TMDL targ@&darerCreekand its
tributaries ardased on the dtth Dakotafecal coliform bacterigtandard foClassll and Il streams

3.1BeaverCreek and Its Tributaries Fecal Coliform Bacteria TMDL Targets

Beaver Creek and its tributaries argaired because of fecal coliforipacteria. The listed segments

in the Beaver Creek watershed are listed asugportingor fully supporting, buthreatenedfor
recreational beneficial uses because of fecal coliform bacteria counts exceeding the North Dakota
water quality standard. The North Dakota water quality standard for fecal coliform bacteria is a
geometic mean concentration of 200 CFU/100 mL during the recreation season from May 1 to
SeptembeBO. Thus, the TMDL target for this report is 200 CFU/100 mL. In addition, no more
than ten percent of samples collected for fecal colifoacteriashould exceed00 CFU/100 mL.

While the standard is intended to be expressed as ttay3geometric mean, the targebased on
the 200 CFU/100 mL geometric mean standaEkpressing the target in this way will ensure the
TMDL will result in both components olié standard being met and recreational uses are restored.

Currently, the state of North Dakota has both a fecal coliform bacteria standard and an E. coli
bacteria standard. During the current triennial water quality standards review period, the
Departmenwill be eliminating the fecal coliform bacteria standard and will only have the E. coli
standard for bacteria. This standards change is recommended by the US EPA as E. coli is believe to
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be a better indicator of recreational use risk (i.e., incidengasifointestinal disease). During this
transition period to an E. coli only bacteria standard, the fecal coliform bacteria target for this TMDL
and the resulting load allocati@anebelievel to be protective of the E. coli standard as well. This
conclusion is based on the assumption that the ratio of E. coli to fecal coliform in the environment is
equal to or less that the ratio of the E. coli bacteria standard to the fecal coliform Isatetéad,

which is 63% (126:200). If the ratio of E. coli to fecal coliform in the environment is greater than
63%, then it is unlikely that the current TMDL will result in attainment of the E. coli standard. The
department will assess attainment of Eheoli standard through additional monitoring consistent
with the statebs water quality standards and

4.0 SIGNIFICANT SOURCES
4.1 Point Sources

Within theBeaver Creekvatershed, there is a municipal point source locat&digmek ND located
on segment NE10130104012S_0Q This facility is permitted through the North Dakota Pollutant
Discharge Elimination System (NDPDES) Program. Whshekfacility dischargs intermittently

for short periods of time (8 days)into an unnamed tributarpat is part of TMDL listed segment
ND-10130104012-S 00 ancenters Beaver Lake. Froh®952009the city ofWishekdischargd
25timesaveraging.64 days and.95 million gallons pedischarge. Grab samples wéakenonce
per discharge periagak required by permit conditiong he concentration of fecal coliform bacteria
reported irfour of the six sampled events w@&@ CFU/100 mlor lesswith two eventgeported as
950 CFU/100 mLor higher While the majority of the samples were reported as 20 CFU/100 mL
(equal to 79.2 x 10CFU/day)or less the water quality standard value of 200 CFUs/100wiiLbe
used in thevaste load allocation (WLAfpr the TMDL for segment NEL0130104012-S_0Q

There arel8 (fourteenmediumandfour large permitted CAFOs/AFOs in the watershétbwever,
they are zero discharge facilities and are not deemed a signgmansourceof fecal coliform
bacteria loadings tBeaver Creelor itsimpaired tributaries

4.2 Nonpoint Sources

The data collected during the water quality assessi@D¢H, 2010) and subsequent water
guality improvement project indicate that the primary nonpointcgsuor fecal coliform bacteria
the BeaverCreekwatershed are as follows:

Runoff of manure from cropland and pastang,

Runoff of manure fronunpermitted animal feeding areas;

Direct deposit of manure inBeaverCreek bygrazinglivestock and
Background levels associated with wildlife

Animal feeding areas within tHgeaver Creek watershed were identified as part of data collection
effort for theassessment proje(999. The identified animal feeding areas contained almost
exclusively beef or dairy cattle

Septic system failure miglebntribute to the fecal coliform bacteria in the water quality samples.
Failures can occur for several reasons, although the most common reason is improper maintenance
(e.g. age, inadequate pumping). Other reasons for failure include improper iostaiteation, and
choice of system. Harmful household chemicals can also cause failure by killing the bacteria that
digest the waste. While the number of systems that are not functioning properly is unknown, it is
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estimated that 28 percent of the syst@midorth Dakota are failing (USEPA, 2002).
5.0 TECHNICAL ANALYSIS

In TMDL development, the goal is to define the linkage between the water quality target and the
identified source or soues of the pollutant (i.decal coliform bacteria) to determitiee load reduction

needed to meet the target. To determine the eaeffect relationship between the water quality

target and the identified sousze t he Al oad duration curveo method

The loading capacity or TMDL is éhamount of polltant (e.gfecal coliform bacteria) a waterbody can
receive and still meet and maintain water quality standards and beneficial uses. The following technical
analysis addresses the fecal coliform load allocation and the load allocation reductionsyeressar
achieve the water quality standards target of 200 CFUHIOPlus a margin of safety.

5.1 Mean Daily Stream Flows

In southcentral North Dakota, rain events aagiable occurring during the months of April through
October Rain events can be spdic and heavy or light, occurring over a short duratioover
several daysPrecipitation events of large magnitude, occurring at a faster rate than absorption,
contribute to high runoff events. These events are represented by runoff in the higlgftoe: r
Themoist condition and dry conditidiow regimes arerepresented by runoff that contributes to the
stream over a longer duration. The low flow regime is characteristic of drought or precipitation
events of small magnitude and do not contribateunoff.

Flows used in the load duration curve analf@isSTMDL listed segment NEL0130104007-S_00

were basedn the mean daily flow recofdr United States Geological Survey (USGSyigg

station 0635458@catedon Beaver Creekelow Linton ND from 1995-2009.Flows used in the

load duration curves for the remaining ungauged TMDL listed segments were estimated using the
DrainageArea Ratio Method developdxy the USGS (Ries et. al, 2000). The DrainAgea Ratio
Method assumes that the streamfldw@ungauged site is hydrologically similar (same per unit

area) to the stream gauging station used as an index. This assumption is justified since the ungaugec
sites are nestadithin the same &ligit HUC as the gauged sit®rainage area and landuse the
ungauged sites anldeindex station (6354580 were determined through GIS using digital

elevation models (DEMs) and the 2006 NASS landuse database. Streamflow data for the index
station (354580 was obtained from the USGS Water Science Cergbsite. The index station
(06354580 streamflow data were then divided by the drainage area to determine streamflows per
unit area at the index station. Those values are then multiplied by the drainage area for each
ungauged site to obtain estimated flstatistics for the ungauged sites.

5.2 Flow Duration Curve Analysis

The flow duration curve serves as the foundation for the load duration curve used in the TMDL.

Flow duration curve analysis looks at the cumulative frequency of historic flow data specified

time period. A flow duration curve relates flow (expressed as mean daily discharge) to the percent
of time those mean daily fl| ow v aperceatoftiheave bee
exceeded (i .e., dur at i o ejangmg from 0tdHG pe@entutinus dcapuntimg s ¢ a |
for the full range of stream flowsr the period of recordLow flows are exceeded most of the time,

while flood flows are exceeded infrequently (USEPA, 2007).
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A basic flow duration curve runs from hignlow (0 to 100 percent) along theaxis with the
corresponding flow value on theaxis Figure 3. Using this approach, flow duration intervals are
expressed as a percentage, with zero corresponding to the highest flows in the record (i.e., flood
corditions) and 100 to the lowest flows in the record (i.e., drought). Therefore, as depicted in
Figure 7 a flow duration interval dforty-seven(47) percent, assmated with a stream flow df3

cfs, implies that7 percent of all observed mean daily diaoge values equal or exceEgicfs.

Once the flow duration curve is developed for the stream site, flow duration intervals can be defined
which can be used as a general indicator of hydrologic condition (i.e., wet vs dry conditions and to
what degree) These intervals (or zones) provide additional insight about conditions and patterns
associated with the impairment (fecal coliform bacteria in this case) (USEPA, 2007). As depicted in
Figure 7 the flow duration curvéor USGS site 06354580,, collocatediwwater quality site

384056 and representing TMDL segment ND 101360@AS 00,was divided intdour zones, one
representing high flowsxceeding 98 cf0-8 percent), mist condition flowsbetween 138 cfs

(8.01-47 percent)dry condition flowsbetween 1.93cfs(47.01-90 percent), ad for low flows

between 0.21.9 cfs(90.0199 percent).No flow occurredonepercent of the timed9-100 percent).

These flow intervals were defined by examining the range of flows for the site for the period of
record and then by looking for natural breaks in the flow record based on the flow duration curve
plot (Figure 3. A secondary factor in determining the flow intervals used in the analysis is the
number of fecal coliform observations available for each fluerval

Flow Duration Curve for ND 10130104-007-S_00
USGS Site 06354580 and STORET Station 384056
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Figure 7. Flow Duration Curve for BeaverCreek Site 381056 (below Linton).
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5.3 Load Duration Curve Analysis

An important factor in determining NPS pollution loads is variability in stream flows and loads
associateavith high andmoderate tdow flow. To better correlate the relationship between the
pollutant of concern and hydrology of the 303(d) listed segsnkratd duration cunsewere
developed for thésted segments in the BeavereekwatershedAppendixE). The load duratin
curves werederived using the 200 CFU/100L target (i.e. state water standaaaid the flows
generated as described in Section 5.1.

Observed irstream fecal coliform bacteria concentrations from monitoring384656 representing
TMDL segment ND 1030104007-S_00,from 19952009were converted to pollutant loads by
multiplying total fecal coliform bacteria concentrations by thean dailyflow and a conversion
factor. These loads are plotted against the percent exceeded of the flow on the dajyeof sam
collection Eigure §. Points plotted above the 200 CFU/100 target curve exceed tAéVDL
target Points plotted below the curve are meeting the target of 200 CFO1IL00

For each flow interval or zone (i.e., high, istaconditions, dry conditiongow), a regression

relationship was developed between the samples which occur above the TMDL target (200 CFU/100
mL) curve and the corresponding percent exceeded flow. The load duration curve fofGg 38
representing TMDL segment ND 101301047-S_00, depicting the regression relationship for each

flow interval is provided irFigure 8as an example. Load duration curves for all offDL listed
segmentsire providedn AppendixE.

In the example belowhe regression line for each flow interval was then used with the midpoint of
the percent exceeded flow for that interval to calculate the existing total fecal coliform bacteria load
for that flow intervalln the example provided Figure § the regressiorelationship between

observed fecal coliform bacteria loading and percent exceeded flow for the high flow inteBval (O
percent) is:

Fecal coliform load (expressed as OFUs/day) = antilogintercept + (Slope*Percent Exceeded
Flow))

Where the midpoinof thehigh flow interval from 0 to8 percent ig4.01 percent, the existing fecal
coliform load is:

Fecal coliform load (10CFUs/day) = antilog (6.36 +31.01*0.0401))
=288,649x 10’ CFUs/day

The midpoint for the high flow interval is also used to estimate the TMDL target load. In the case of
the previous example, the TMDL target load for the midpoint of the high flow regirdeQor

percent, exceeded the 200 CFU/100 mL TMDL target curvésaegual td85,875x 10" CFUs/day

(Figure 3. TMDL targe loads are similarly derived for each of the remaining flow regimes (i.e.

moist, dry, and low).
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Load Duration Curve for ND 10130104-007-S_00
Storet Station 384056
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Figure 8. Load Duration Curve for BeaverCreek Site384056(below Linton).
5.4 Waste LoadAllocation (WLA) Analysis

Based on t hesdischarge maniforingiemor (MR data for the ped®852000
(Appendix D), the city dischargé&tbtimes. Theaveragevolume of wastewater discharged each
time was6.95million gallons and the avage discharge period wé$4 days (range-8 days). As
stated earlienvhile the majority 4 of 6) of the reported fecal coliform concentrations reported in the
DMRs were 20 CFU/100 mar less a fecal coliform concentration of 200 CFUs/100 will be

used to estimate a WLA for the TMDL. Based on these assumptions a daily k@@¥ot 10’
CFUs/day is estimated for the WLA used for TMDL segmentI230104012-S_0Q The

following is the formula used in calculated the WLA:

WLA = 6.95million gallons/discharge x Z0CFU/100 mL
6.64days/discharge

=6.95million gallons/discharge x 3.7854 liters/gallon x 1000 mLiter x 200 CFU/100 mL
6.64days/discharge

=7924x 10’ CFUS/day
5.5 Loading Calculations for Waterbody ND-10130104003-S_00

Developing the TMDL for Section 303(dstedwaterbodyND-10130104003-S_00was

complicated by the lack of a monitoring site within the listed segment. Existing loads and TMDL
loads for this waterbody for each flow regime were, therefore, estimated by averaging the estimated
existing loads for each site immediately upstream (83840d38405%) and downstream (384058).

The TMDL target load for each flow regime was then calculated by the followingi@yaad are
provided in Table 15
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TMDL Load for ND-10130103003S_00 = AverageExisting Load (Average Existing Load *

Average Rrcent Reduction)

Table 15. Existing and TMDL Target Load Calculations (10'CFUs/day) for Waterbody
ND-10130104003-S 0Q

Percent Percent Percent
Reduction Reduction Reduction
Required Required Required
to Meet Moist to Meet Dry to Meet
Site High Flow TMDL Condition TMDL Condition TMDL
Regime Target for Flow Target for Flow Target for
the High Regime the Moist Regime the Dry
Flow Condition Condition
Regime Flow Flow
Regime Regime
384051 95,333 58.82 % 22,729 73.42 % 5,217 72.55%
384056 288,649 70.25 % 39,886 65.65 % 7,360 56.12%
384058 281,898 62.45 % 39,198 56.92% No TMDL
Needed
Calculated
existing
oadior | 221,960 33937 4,197
10130104
003-S_00¢
Calculated
TMDL Average Average Average
taraet load percent percent percent
fgr ND- 80,261 reductiorf 11,766 reductiorf 1,469 reductiorf
10130104 63.84% 65.33% 64.9%6
003-S_06

1 Based on thaverageexisting load for sites 384051, 384056 and384058
2 Based on thaverage percent reduction of si831051, 384056, angB4058

3The average percent reductions shown are estimates based on available data and reasonable assumptions and are to be used as
guide for implementation. The actual reductions needed to meet the applicable water quality standards nexyolndoigh
depending on the results of future monitoring.

Based on the calculated existing load for the flow regime and the average percent reduction needed.
5.6 Loading Sources

The majority of load reductions can generally be allottagbtgpoint sources, however to account
for uncertainty due to periodic discharges from a permitted municipal facility (i.e. Wishek) a waste
load allocatiofWLA) for the impaired segment N0130104012-S_00 s included in that TMDL.

The most gnificant sources of fecal coliforimacteridoadingremainnonpoint source pollution
originating from livestockBased on the data available, the general focus of BMPs and load
reductions for the listed segments should be on unpermitted animal feezhsgaad critical pasture
areas described in the assessment report. Higher priority should be given to the unpermitted animal
feeding areas located in close proximity to Beaver Creek.
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One of the moremportant concerns regarding pamnt sources is varidity in stream flows.
Variable stream flows often cause different source areas and loading mechanisms to dominate
(Cleland, 2003).As previously described, four flow regimds€., high flow, moist conditions, dry
conditions, and low flow) were seledt& represent the hydrology of the listed segments when
applicable.

By relating runoff characteristics to each flow regime one can infer which sources are most likely to
contribute to fecal colifornbacteridoading. Animals grazing in the riparian aczmtribute fecal
coliform bacteria by depositing manure where it has an immediate impact on water quality. Due to
the close proximity of manure to the stream or by direct deposition in the stream, riparian grazing
impacts water quality at higimedium ad low flows (Tablel6). In contrast, intensive grazing of
livestock in the upland and not in the riparian area has a high potential to impact water quality at
high flows and medium ipact at moderate flows (Takl®). Exclusion of livestock from the

riparian area eliminates the potential of direct manure deposjttheceforeis considered to be of

high importance at all flows. However, intensive grazing in the upland creates the potential for
manure accumulation and availability for runoff at higiwicand a high potential for fecal coliform
bacteria contamination.

Table 16. Nonpoint Sources of Pollution andTheir Potential to Pollute at a Given Flow
Regime

Flow Regime
Nonpoint Sources _ _

High Moist Dry Low

Flow Conditions | Conditions| Flow
RiparianArea Grazing (Livestock) H H H H
Animal Feeding Operations H M L L
Manure Application to Crop and Range Land H M L L
Intensive Upland Grazing (Livestock) H M L L

Note: Potential importance of nonpoint source area to contribute fecal coliform badsaa
under a given flow regime.  (H: High; M: Medium; L: Low)

6.0 MARGIN OF SAFETY AND SEASONALITY

6.1 Margin of Safety

Section 303(d) of the Clean Water Act and the
regul ati ons r eshall berstablishiedchat levélsTnbtBssasy to attain and maintain the
applicable narrative and numerical water quality standards with seasonal variations and a margin of
safety which takes into account any lack of knowledge concerning the relationshiprbetilemt

' imitations and water quality. o The margin o
conservative assumptions used to develop the TMDL (implicit) or added as a separate component of
the TMDL (explicit).

To account for the uncertainty asgated with known sources and the load reductions necessary to
reach the TMDL target of 200 CFU/100 mLtem percent explicit margin of safety was used for this
TMDL. The MOS was calculated ganpercent of the TMDL. In other worden percent of the
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TMDL is set aside from the load allocation as a MOS. t€h@ercent MOS was derived by taking
the difference between the points on the load duration curve using the 200 CFU/100 mL standard
and the curve using the 180 CFU/100 mL.

In addition, the wastehd allocation (WLA) of 20 CFU/100 mL (79.2 x 10FU/day) which is
included for segment N20130104012S_00 is also an implicit MOS. While this WLA applies to
all four flow regimes and for every day, in fact the city of Wishek only discharges perigdiodll
less than 10 days per year. For the remainder of the year, this WLA is available as a MOS.

6.2 Seasonality

Section 303(d)(1)(C) of the Clean Water Act and associated regulations require that a TMDL be
established with seasonal variations. Beawer Creek TMDLs address seasonality because the

flow duration curve was developed usiogrteen (14)ears offlow dataencompassing twelve

months of the year. Additionally, the water quality standard is seasonally based on the recreation
season from May to September 30 and controls will be designed to reduce coliform loads during
the seasons covered by the standard.

7.0TMDL s

Tablel17 provides an outline of the critical elemefds thefecal coliform bacteria TMDL for Beaver

Creek and it¢ributaries. The TMDL s for BeaverCreekand its tributaries angresented in Tab$el8-

26. Load duration curves on which these TMDLs are based can be found in AppeftxXT®ADL

summary provides an estimate of the existing daily load, an estimate afd¢hage daily loads

necessary to meet water quality target (i.e. TMDL load). This TMDL load includes a load allocation

from knownnonpointsources and in one listed segement a point samdeaten percent margin of

safety. It should be noted that fheIDL loads, load allocations, and the MOS are estimated based on
available data and reasonable assumptions and are to be used as a guide for implementation. The actua
reduction needed to meet the applicable water quality standards may be higher defmeneling on

the results of future monitoring.

While there were no exceedences of the 200 CFU/100 mL fecal coliform standayahfpof the

segment and flow regimea TMDL load has been provided for each of thesgments anfiow

regimes as a guide foture watershed management. Based on available data, it can be assumed that
thesesegmerg and flow regimes am@urrently meeting the water quality standard

The TMDL can be described by the following equatioMDL = LC = WLA + LA + MOS where:

LC = loading capacity, or the greatest loading a waterbody can receive without violating water
quality standards;

WLA = wasteload allocation, or the portion of the TMDL allocated to existing or future point
sources;

LA = load allocation, or the pton of the TMDL allocated to existing or future nonpoint sources;

MOS = margin of safety, or an accounting of uncertainty about the relationship between pollutant

loads and receiving water quality. The margin of safety can be provided implicithgkhrou
analytical assumptions or explicitly by reserving a portion of loading capacity.
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Table 17. TMDL Summary for Beaver Creek

Category Description Explanation

Beneficial Use Impaired | Recreation Contact Recreation (i.e. swimming,
fishing)

Pollutant Fecal Coliform Bacteria | See Section 2.1

TMDL Target 200 CFU/100mL Based on North Dakota water quality
standards

WLA Point Source Thereis onecontributingpoint source

Contributions in the watershe@@ND-10130104012)
LA Nonpoint Source Loads are a result of nonpoint sourc

Contributions (i.e., rangeland, pasture land, etc.)

Margin of Safety (MOS) | Explicit 10 percent

Table 18. Fecal Coliform Bacteria TMDL (10’ CFU/day) for the Beaver Creek Waterbody
ND-10130104001-S OOasrepresented by Site 38058

Flow Regime
- Moist i
High Flow Conditions Dry Conditions Low Flow
Existing Load 281,898 39,198
TMDL 105,840 16,889 3981 603"
ALA 0 0 No load reducti No loadreducti
o load reduction| No loadreduction
=a 95,256 15,200 necessary necessary
MOS 10,584 1,689

'TMDL load is provided as a guideline for watershed management and BMP implementation.

Table 19. Fecal Coliform Bacteria TMDL (10’ CFU/day) for the Beaver Creek Waterbody
ND-10130104-003S 0Q Averaged from Nearby Sites 384051, 384056, and 384058

Flow Regime
- Moist "
High Flow Conditions Dry Conditions Low Flow

Existing Load 221,960 33,937 5,217
TMDL 80,261 11,766 1,469

WLA 0 0 0 No load reduction

necessary
LA 72,235 10,589 1,323
MOS 8,026 1,177 146
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Table 20. Fecal Coliform Bacteria TMDL (10’ CFU/day) for the Beaver Creek Waterbody

ND-10130104004-S 0OOasrepresented by Site 38057.

Flow Regime

. Moist Dry
hilgHrElaw Conditions Conditions EovdBlaw
Existing Load 23,921 4,422 1,356
TMDL 9,008 1,437 344 62
WLA 0 0 0
LA 8.107 1,203 310 No load reduction
necessary
MOS 901 144 34

TMDL load is provided as a guideline for watershed management and BMP implementation.

Table 21. Fecal Coliform Bacteria TMDL (10’ CFU/day) for the Beaver Creek Waterbody

ND-10130104005-S 0OOasrepresented by Site 38055

Flow Regime

; Moist Dry
High Flow Conditions Conditions Low Flow
Existing Load 18,489 1,420 431
TMDL 4,431 707 182 43"
WLA 0 0 0
LA 3,988 636 164 No load reduction
necessary
MOS 443 71 18

TMDL load is provided as a guideline for watershed management and BMP implementation.

Table 22. Fecal Coliform Bacteria TMDL (10’ CFU/day) for the Beaver Creek Waterbody
ND-10130104007-S_0OOasrepresented by Site 38056

Flow Regime

. Moist Dry
High Flow Conditions Conditions Low Flow
Existing Load 288,649 39,886 7,360
TMDL 85,875 13,703 3,230 587
WLA 0 0 0
LA 77.287 12,333 2.907 No load reduction
necessary
MOS 8,588 1,370 323

TMDL load is provided as a guideline for watershed management and BMP implementation.
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Table 23. Fecal Coliform Bacteria TMDL (10’ CFU/day) for the Beaver Creek Waterbody
ND-10130104008-S 0OOasrepresented by Site 38054

Flow Regime
. Moist "
High Flow Conditions Dry Conditions Low Flow
Existing Load 18,987 2,439
TMDL 5,972 1,054 254 43"
WLA 0 0
LA 5375 949 No load reduction| No load reduction
necessary necessary
MOS 597 105
'TMDL load is provided as a guideline for watershed managemergMRdimplementation.

Table 24. Fecal Coliform Bacteria TMDL (10’ CFU/day) for the Beaver Creek Waterbody
ND-10130104010S OOasrepresented by Site 38051

Flow Regime
. Moist Dry
High Flow Conditions Conditions Low Flow
Existing Load 95,333 22,729 5,217
TMDL 39,262 6,041 1,432 268"
WLA 0 0 0
LA 35,336 5437 1,289 No load reduction
necessary
MOS 3,926 604 143

TMDL load is provided as a guideline for watershed management and BMP implementation.

Table 25. Fecal Coliform Bacteria TMDL (10’ CFU/day) for the Beaver Creek Waterbody
ND-10130104012-S OOasrepresented by Site 38050

Flow Regime
. Moist .
High Flow Conditions Dry Conditions Low Flow
Existing Load 16,637 7,124
TMDL 12,065 1,856 440 83t
WLA 792 792
LA 10066 378 No load reduction| No load reduction
necessary necessary
MOS 1,207 186

TMDL load is provided as a guideline for watershed management and BMP implementation.



Beaver Ceekand Tributaries Fecal Coliform Bacteria TMDL

Final: SeptembeR010
Page24 of 29

Table 26. Fecal Coliform Bacteria TMDL (10’ CFU/day) for the Beaver Creek Waterbody

ND-10130104014-S 0OOasrepresented by Site 38053

Flow Regime

. Moist Dry

hilgHrElaw Conditions Conditions EovdBlaw
Existing Load 101,025 11,957 9,949
TMDL 25,046 3,632 827 603
WLA 0 0 0
LA 22 541 3.269 244 No load reduction
necessary
MOS 2,505 363 83

'TMDL load is provided as a guideline for watershed management and BMP implementation.
8.0ALLOCATION

Thereis a permitted municipal facility in Wishek, ND which dischargesegmentND-013010400-

012-S_0Q therefore a portiory9.2 x 10 CFU/dayof the total fecal coliform bacteria Iddor this

TMDL has beemllocated to this point sourc&he remaining loatias beemllocated to nonpoint

sources in the watershebhe entirenorpoint source load is allocated as a single load because there is

not enough detailed source data to allocate the load to individual uses (e.g., animal feeding, septic
systems, riparian grazing, upland grazing). To achieve the TMDL targets identifiec@pdnewill

require the wide spread support and voluntary participation of landowners and residents in the
watershed. The TMDL described in this reps@ plan to improve water quality by implementing best
management practices through fregulatoryapr oaches. fABest management
methods, measures, or practices that are determined to be a reasonable and cost effective means for a
land owner to meetonpoints our ce pol l uti on contr ol neahbed o6 (U
be comsidered an adaptive management planiamait forth as a recommendation for what needs to be
accomplished foBeaver Qeek, its tributaries and associated watershed to restore and maintain its
recreational uses. Water quality monitoring should continassess the effects of the recommendations
made in this TMDL. Monitoring may indicate tHBMP implementation and/dhe loading capacity
recommendations should be adjusted.

Nonpoint source pollution is tHargestcontributor to elevated total fecal dofrm bacteria levels ithe
BeaverCreekwatershedThe fecal coliform samples and load duration curve analysis of
theimpaired reaobsidentifiedall high flow andmoist conditiors, anddry conditiors for ND10130104
004, ND10130104€05, ND1013010007,and ND1013010410 as the time of fecal coliforrbacteria
exceedences of the 200 CFU/100 mL tafgeble Z). To reduce NPS pollution for the fow

regimes, specific BMPs are described in Section 8.1 that will mitigate the effects of total fecaincolifo
bacteridoading to the impaired reach.

Controlling nonpoint sources is a difficult undertaking requiring extensive financial and technical
support. Provided that technical and financial assistance is available to stakeholders, these BMPs have
the potential to significantly reduce fecal coliform loading to the Beaver Creek. The following describe

in detail those BMPs that will reduce fecal coliform bacteria levels in the Beaver Creek.
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Table 27. Management Practices and Flow Rames Affected bythe Implementation of BMPs.
Flow Regime and Expected Reduction
Management Practice High Flow-70% | Moderate Flow- | Low Flow-74%
80%

Livestock Exclusion From Riparian Are X X X
Water Well and Tank Development X X X
Prescribed Grazing X X X
WasteManagement System X X

Vegetative Filter Strip X

Septic System Repair X X

8.1 Livestock Management Recommendations

Livestock management BMPs are designed to promote healthy water quality and riparian areas
through management of livestock and associated grazing land. Fecal matter from livestock and
erosion from poorly managed grazing land and riparian areas candefigasnt source of loading

to surface water. Precipitation, plant cover, number of animals, and soils are factors that affect the
amount of bacteria delivered to a waterbody as a result of livestock. These specific BMPs are
known to reduce NPS pollutidrom livestock.

Livestock exclusion from riparian areaghis practice is established to remove livestock from
grazing riparian areas and watering in the stream. Livestock exclusion is accomplished through
fencing. A reduction in stream bank erostam be expected by minimizing or eliminating hoof
trampling. A stable stream bank will support vegetation that will hold banks in place and serve a
secondary function as a filter fromonpointsource runoff. Added vegetation will create aquatic
habitatand shading for macroinvertebrates and fish. Direct deposit of fecal matter into the stream
and stream banks will be eliminated as a result of livestock exclusion by fencing.

Water well and tank developmenfEencing animals from stream access requrealternative water
sourceandinstalling water wells and tanks satisfies this need. Installing water tanks provides a
guality water source and keeps animals from wading and defecating in streams. This will reduce the
probability of pathogenic infecties to livestock and the environment.

Prescribed grazingy This practice provides increasgbund cover and ground stability by rotating
livestock throughout multiple fields. Grazing with a specified rotation minimizes overgrazing and
resulting erosion.The Natural Resources Conservation Service (NRCS) recommends grazing
systems to improve and maintain water quality and quantity. Duration, intensity, frequency, and
season of grazing can be managed to enhance vegetation cover and litter, resultingp thrigtbff,
improved infiltration, increased quantity of soil water for plant growth, and better manure
distribution and increased rate of decomposition, (NRCS, 1998).

In a study by Tiedemann et al. @), as presented by USEPA, (1993), the effetfswr grazing

strategies on bacteria levels in thirteen watersheds in Oregon were studied during the summer of
1984. Results of the study show that when livestock are managed at a stocking rate of 19 acres per
animal unit month with water developmentsldaencing, bacteria levels were reduced significantly.
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Table 28. Bacterial Water Quality Response to Four Grazing Strategies (Tiedemann et al.,
1988).

Geometric Mean
Grazing Strategy Fecal Coliform
Count
Strategy A:| Ungrazed 40/L
Strategy B: %aézggvxth'\;)ut management for livestock distribution; 150/L
.| Grazing with management for livestock distribution:
Strategy C: fencing and water developments; 19.0 ac/AUM 0L
Intensive grazing management, including practices to
Strategy D: attain umform_llvestock dlstrlbytlon and |mprove'forage 950/L
production with cultural practices such as seeding,
fertilizing, and forest thinning; 6.9 ac/AUM

Waste management systei/aste management systems can be effective in controlling up to 90
percent of the loading originating from confined animal feeding areas. A waste management system
is made up of various components designed to control NPS pollution from concentratdd anima
feeding operations (CAFOs) and animal feeding operations (AFOs). Diverting cleammnoatst

the feeding area and detainidigty water from the feeding area in a pond are typical practices of a
waste management system. Manure handling and appligatoadures are also integral to the

waste management system. The application of manure is designed to be adaptive to environmental,
soil, and plant conditions to minimize the probability of contamination of surface water.

Vegetative filter stripVegetded filter strips are used to reduce the amount of sediment, particulate
organics, dissolved contaminants, nutrients, and in the case of this TMDL, fecal coliform bacteria to
streams. The effectiveness of filter strips and other BMPs in removing feidatradbacteria is

quite successful. Results from a study by Pennsylvania State University (1992a) as presented by
USEPA (1993) (Table 29 ), suggest that vegetative filter strips are capable of removing up to 55
percent of fecal coliform loading to riveasd streams (Table 29). The ability of the filter strip to
remove contaminants is dependent on field slope, filter strip slope, erosion rate, amount and
particulate size distribution of sediment delivered to the filter strip, density and height of ieegetat
and runoff volume associated with erosion producing events (NRCS, 2001).

Table 29. Relative Gross Effectivenedsf Confined Livestock Control Measures
(Pennsylvania State University, 1992a).

b Runoff® Total” _Totald Sediment Fecal
Practice” Category Volume Phosphorus| Nitrogen (%) Coliform

(%) (%) (%)
Animal Waste Systefmn - 90 80 60 85
Diversion System - 70 45 NA NA
Filter Strips - 85 NA 60 55
Terrace System - 85 55 80 NA
Containment Structur@g - 60 65 70 90

NA = Not Available.

a Actual effectiveness depends on sifeecific conditions. Values are not cumulative between practice categories.
b Each category includes several specific types of practices.

¢ - = reduction; + = increase; 0 = no change in surfaceffiuno

d Total phosphorus includes total and dissolved phosphorus; total nitrogen includes-NrgamimoniaN, and nitrateN.
eIncludes methods for collecting, storing, and disposing of runoff and prgeassated wastewater.

f Specific practices include diversion of uncontaminated water from confinement facilities.

g Includes all practices that reduce contaminant losses using vegetative control measures.

h Includes such practices as waste storage ponds, warstgesstructures, waste treatment lagoons.
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8.2 Other Recommendations

Septic Systenin Septic systems provide an economically feasible way of disposing of household
wastes where other means of waste treatment are unavailable (e.g., public or privagatreat
facilities). The basis for most septic systems involves the treatment and distribution of household
wastes through a series of steps involving the following:

A sewer line connecting the house to a septic tank

A septic tank that allows solitts settle out of the effluent

A distribution system that dispenses the effluent to a leach field
A leaching system that allows the effluent to enter the soil

PwpnPE

Septic system failure occurs when one or more components of the septic system d& not wor
properly and untreated waste or wastewater leaves the system. Wastes may pond in the leach field
and ultimately run off directly into nearby streams or percolate into groundwater. Untreated septic
system waste is a potential source of nutrients (retix@nd phosphorus), organic matter, suspended
solids, and fecal coliform bacteria. Land application of septic system sludge, although unlikely, may
also be a source of contamination.

Septic system failure can occur for several reasons, although theanosbn reason is improper
maintenance (e.g. age, inadequate pumping). Other reasons for failure include improper installation,
location, and choice of system. Harmful household chemicals can also cause failure by killing the
bacteria that digest the wastWhile the number of systems that are not functioning properly is
unknown, it is estimated that 28 percent of the systems in North Dakota are failing (USEPA, 2002).

9.0PUBLIC PARTICIPATION

To satisfy the public participation requirement of this TMDL, a hard copy of the TMDRdaver
Creek and request for commevasmailed to participating agencies, partners, and to those requesting a
copy. Those included in the hard copy mailmgre

EmmonsCounty Soil Conservation District;
Logan County Soil Conservation District;
McintoshCounty Soil Conservation District;
Emmons County Water Resource Board;
Logan County Water Resource Board;
Mcintosh County Water Resource Board,;
US EPA- Region VIII; and
USDA-NRCS(State Office.

In addition to the mailed copies, the TMDL fBeaverCreekwasposted on the North Dakota
Department of Health, Division of Water Quality web site at
http://www.ndhealth.gov/IWQ/SW/Z2_TMDL/TMDLs_Under_PublicComment/B_Under_Public_Com

ment.htm A 30 day public notice soliciting comment and participati@salso published in the
following newspapers:

Emmons County Record;
Napoleon Homestead; and
Ashley Tribune.


http://www.ndhealth.gov/WQ/SW/Z2_TMDL/TMDLs_Under_PublicComment/B_Under_Public_Comment.htm
http://www.ndhealth.gov/WQ/SW/Z2_TMDL/TMDLs_Under_PublicComment/B_Under_Public_Comment.htm
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Comments were only received from US EPA Region 8, which were provided as part of their normal
public notice review (Appendik) . The NDDoHO6s response to these
AppendixG.

10.0 MONITORING STRATEGY

As stated previouslyt should be noted that the TMDL loads, load allocations, and the MOS are
estimated based on available data and reasonable assumptions and are to be used as a guide for
implementation. The actual reduction needed to meet the applicable water quality standards may be
higher or lower depending ohé results of future monitoring

To insure that the best management practices (BMPs) and technical assistameee timaplemented
as part of the Section 3BeaverCreek Watershed Restoration Project are successful in rechatimg
fecal coliformand E. colibacteria loadings to levels prescribed in this TMDL, water quality
monitoring is being conducted in accordancthwin approved QuajitAssurance Project Plan (QAPP
2003).

In regards to the point sourdescharge for the city of Wishellischarge monitoring wikontinue tabe
implemented to ensure both the permit limit and their discharge volumes are consistémeivwit
wasteload allocations and therefore, water quality standards.

11.0 RESTORATION STRATEGY

In response to thBeaverCreek Watershed Assessmdatal sponsors successfully applied for and

received Section 319 funding for tBeaverCreek WatersheRestoratio Project. Beginning in 189

local sponsors provetitechnical assistance and impleneztBMPs designed to reduce fecalliform

bacteria loadings and to help restore the beneficial uses BetherCreek(i.e., recreation). A QAPP
(NDDoH, 2003) was developed as part of this watershed restoration project tha¢d#taihow, when

and where monitoring @uld be conducted to gather the data needed to document success in meeting the
TMDL implementation goal(s). As the dateeregathered and ahaed, watershed restoration tasks
wereadapted, if necessary, to place BMPs where trmylcdhhave the greatest benefit to water quality

and in meeting the TMDL goal(s).

Also, as part of the implementation plan for this TMItlwasrecommenddthat the prmitted point

sources (i.e. 10 AFO/CAFOs) in the watershed be inspected to ensure that they are being operated in
compliance with their permit conditions, and to
Currently, d permitted CAFOs (greater than or equal to 1000 animal units) are inspected annually by

the NDDoH. Permitted AFOs (<1000 animal units) in BeaverCreek watershed are inspected on an

as needed basis.
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Appendix A
Fecal Coliform Bacteria Dataand Geometric Means for DataCollected
in the BeaverCreek Watershed



384056 © 9/5/2007 100
19/11/2007 180
9/25/2007 120
'5/13/2008 30
'5/21/2008 30
'5/27/2008 70
© 6/32008 140
16/10/2008 60
1 6/18/2008 170
(7/30/2008 100
~ 8/6/2008 150
'5/18/2009 10
'5/20/2009 10
'5/26/2009 40
'5/27/2009 20
 6/22009 130
16/23/2009 180
6/29/2009 180

384050
Date C
5/1/1996 10
5/8/1996 140
5/15/1996 10
5/21/1996 40
5/23/1996 130
5/29/1996 40
6/5/1996 50
6/17/1996 350
7/2/1996 1500
7/18/1996 620
8/14/1996 140
5/7/1997 50
5/14/1997 10
5/22/1997 400
5/20/1997 40
6/11/1997 130
6/26/1997 670
712211997 50
9/15/1997 70
5/6/1998 170
5/12/1998 30
5/20/1998 200
5/27/1998 170
6/3/1998 300
7/8/1998 1000

9/16/1998 160



5/20/1999
5/25/1999
6/2/1999
7/14/1999
5/4/2000
5/8/2000
5/15/2000
6/1/2000
5/10/2001
5/31/2001
7/16/2001
5/2/2002
5/7/2002
5/15/2002
5/22/2002
5/29/2002
6/5/2002
6/11/2002
6/26/2002
5/15/2003
5/22/2003
5/29/2003
6/24/2003
5/6/2004
6/2/2004
6/14/2004
5/2/2005
5/5/2005
5/11/2005
5/16/2005
5/26/2005
6/2/2005
7/28/2005
5/3/2006
5/11/2006
5/18/2006
5/25/2006
6/1/2006
6/15/2006
6/22/2006
6/29/2006
5/1/2007
5/3/2007
5/7/2007
5/10/2007
5/14/2007

70
240
550

1300
100
950
250

10
100

20
100

30
130

20

40

20
500
180

1140
120
150
370
680

70
440
190

20

10

20

40
160
130
250
100
140

10
150

80

1000

1600

1400
150
100
130
150
620

5/17/2007 300
5/21/2007 340
5/24/2007 530
5/29/2007 2300
5/31/2007 10000

6/6/2007 380
6/14/2007 650
6/20/2007 840
6/27/2007 1100

7/5/2007 1400
7/18/2007 720
7/24/2007 240
5/13/2008 110
5/21/2008 40
5/27/2008 90

6/3/2008 580
6/10/2008 130
6/18/2008 210
5/18/2009 30
5/20/2009 10
5/26/2009 200
5/27/2009 20

6/2/2009 70
6/29/2009 120

84051
Date C

5/1/1996 10

5/8/1996 140
5/15/1996 10
5/21/1996 40
5/23/1996 130
5/29/1996 40

6/5/1996 50
6/17/1996 350

7/2/1996 1500
7/18/1996 620
8/14/1996 140

5/7/1997 50
5/14/1997 10
5/22/1997 400
5/29/1997 40
6/11/1997 130
6/26/1997 670
7/22/1997 50
9/15/1997 70

5/6/1998 170

5/12/1998
5/20/1998
5/27/1998
6/3/1998
7/8/1998
9/16/1998
5/20/1999
5/25/1999
6/2/1999
7/14/1999
5/4/2000
5/8/2000
5/15/2000
6/1/2000
5/10/2001
5/31/2001
7/16/2001
5/2/2002
5/7/2002
5/15/2002
5/22/2002
5/29/2002
6/5/2002
6/11/2002
6/26/2002
5/15/2003
5/22/2003
5/29/2003
6/24/2003
5/6/2004
6/2/2004
6/14/2004
5/2/2005
5/5/2005
5/11/2005
5/16/2005
5/26/2005
6/2/2005
7/28/2005
5/3/2006
5/11/2006
5/18/2006
5/25/2006
6/1/2006
6/15/2006
6/22/2006

30
200
170
300

1000
160

70
240
550

1300
100
950
250

10
100

20
100

30
130

20

40

20
500
180

1140
120
150
370
680

70
440
190

20

10

20

40
160
130
250
100
140

10
150

80

1000

1600



6/29/2006 1400
5/1/2007 150
5/3/2007 100
5/7/2007 130

5/10/2007 150

5/14/2007 620

5/17/2007 300

5/21/2007 340

5/24/2007 530

5/29/2007 2300

5/31/2007 10000
6/6/2007 380

6/14/2007 650

6/20/2007 840

6/27/2007 1100
7/5/2007 1400

7/18/2007 720

7/24/2007 240

5/13/2008 110

5/21/2008 40

5/27/2008 90
6/3/2008 580

6/10/2008 130

6/18/2008 210

5/18/2009 30

5/20/2009 10

5/26/2009 200

5/27/2009 20
6/2/2009 70

6/29/2009 120

84053
Date C
5/1/1996 10
5/8/1996 20

5/15/1996 30

5/21/1996 210

5/23/1996 180

5/29/1996 80
6/5/1996 30

6/12/1996 60

6/17/1996 1500
7/2/1996 490

7/18/1996 600

8/14/1996 20
5/7/1997 10

5/14/1997 40

5/22/1997
5/29/1997
6/11/1997
6/26/1997
7/22/1997
5/6/1998
5/12/1998
5/20/1998
5/27/1998
6/3/1998
7/8/1998
9/16/1998
5/5/1999
5/11/1999
5/20/1999
5/25/1999
6/2/1999
6/22/1999
7/14/1999
8/4/1999
5/4/2000
5/8/2000
5/15/2000
6/1/2000
5/10/2001
5/22/2001
5/31/2001
7/16/2001
5/2/2002
5/7/2002
5/15/2002
5/22/2002
5/29/2002
6/5/2002
6/11/2002
6/26/2002
5/15/2003
5/22/2003
5/29/2003
6/24/2003
5/6/2004
6/2/2004
6/14/2004
5/2/2005
5/5/2005
5/11/2005

90
10
200
160
50
50
50
30
90
40
60
10
410
1500
90
100
160
570
270
10
90
70
250
350
30
10
90
100
10
10
10
20
10
20
60
40
20
70
150
670
130
190
320
40
30
70

5/16/2005 10
5/26/2005 400
7/28/2005 270
5/3/2006 10
5/11/2006 110
5/18/2006 48000
5/25/2006 7200
6/1/2006 90000
5/1/2007 130
5/3/2007 70
5/7/2007 50
5/10/2007 100
5/14/2007 170
5/17/2007 1000
5/21/2007 780
5/24/2007 450
5/29/2007 640
5/31/2007 3000
6/6/2007 310
6/14/2007 1600
6/20/2007 660
6/27/2007 560
7/5/2007 380
7/10/2007 420
7/24/2007 800
8/7/2007 1400
8/28/2007 350
9/5/2007 2000
9/25/2007 1100
5/13/2008 120
6/3/2008 3700
6/10/2008 900
7/30/2008 520
5/18/2009 10
5/20/2009 20
5/26/2009 110
5/27/2009 30
6/2/2009 110
6/23/2009 110
6/29/2009 360
384054
Date C
5/1/1996 40
5/8/1996 10
5/15/1996 20
5/21/1996 280




5/23/1996
5/29/1996
6/5/1996
6/12/1996
6/17/1996
7/18/1996
8/14/1996
5/7/1997
5/14/1997
5/22/1997
5/29/1997
6/11/1997
6/26/1997
7/22/1997
9/15/1997
5/6/1998
5/6/1998
5/12/1998
5/20/1998
5/27/1998
6/3/1998
9/16/1998
5/5/1999
5/20/1999
5/25/1999
6/2/1999
6/22/1999
5/4/2000
5/8/2000
5/15/2000
6/1/2000
5/10/2001
5/22/2001
5/2/2002
5/7/2002
5/15/2002
5/22/2002
5/29/2002
6/5/2002
5/15/2003
5/22/2003
5/29/2003
6/24/2003
6/2/2004
6/14/2004
5/2/2005

120
50
170
1100
170
330
10
10
30
100
20
100
170
30
910
40
70
110
340
390
160
100
1100
40
30
70
360
60
140
150
280
30
300
10
250
10
100
40
90
30
50
120
710
50
180
10

5/5/2005 10
5/11/2005 10
5/16/2005 10
5/26/2005 140

6/2/2005 10
7/28/2005 180

384055
Date C
05/01/96 10
05/08/96 90
05/15/96 80
05/21/96 220
05/23/96 250
05/29/96 60
06/05/96 180
06/12/96 450
06/17/96 650
07/02/96 240
07/18/96 150
08/14/96 70
05/07/97 120
05/14/97 40
05/22/97 210
05/29/97 250
06/11/97 140
06/26/97 100
09/15/97 230
05/06/98 380
05/12/98 400
05/20/98 120
05/27/98 130
06/03/98 70
07/08/98 210
08/12/98 50
09/16/98 370
05/20/99 190
05/25/99 190
06/02/99 390
06/22/99 700
07/14/99 1000
08/04/99 80
05/04/00 160
05/08/00 800
05/15/00 30
06/01/00 360
05/10/01 80

05/22/01 130
05/31/01 70
06/21/01 820
05/02/02 10
05/07/02 360
05/15/02 100
05/22/02 50
05/29/02 80
06/05/02 730
06/11/02 170
06/26/02 110
05/15/03 30
05/22/03 60
05/29/03 120
05/06/04 60
06/02/04 140
06/14/04 480
05/02/05 30
05/05/05 10
05/11/05 190
05/16/05 80
05/26/05 140
06/02/05 290
384057
Date C
5/1/1996 10
5/8/1996 10
5/15/1996 70
5/21/1996 100
5/23/1996 90
5/29/1996 30
6/5/1996 140
6/12/1996 480
6/17/1996 300
7/2/1996 310
7/18/1996 130
8/14/1996 260
5/14/1997 40
5/22/1997 110
5/29/1997 180
6/11/1997 80
6/26/1997 410
7/122/1997 80
9/15/1997 100
5/6/1998 150
5/12/1998 360




5/20/1998
5/27/1998
6/3/1998
7/8/1998
9/16/1998
5/5/1999
5/25/1999
6/2/1999
7/14/1999
8/4/1999
5/4/2000
5/15/2000
6/1/2000
5/10/2001
5/22/2001
5/31/2001
5/2/2002
5/7/2002
5/15/2002
5/22/2002
5/29/2002
6/5/2002
5/15/2003
5/22/2003
5/29/2003
6/24/2003
6/14/2004
5/2/2005
5/5/2005
5/11/2005
6/2/2005
6/8/2005
7/28/2005
5/3/2006
5/11/2006
5/18/2006
5/25/2006
6/1/2006
6/15/2006
5/1/2007
5/3/2007
5/7/2007
5/10/2007
5/14/2007

250
310
60
310
180
550
420
450
1300
20
370
630
620
10
620
370
10
20
250
660
450
530
660
130
970
580
50
20
10
10
510
200
210
120
200
500
420
510
800
470
290
280
210
1000

5/17/2007 900
5/21/2007 650
5/24/2007 990
5/29/2007 400
5/31/2007 5900
6/6/2007 320
6/14/2007 2400
6/20/2007 10000
7/5/2007 2500
5/13/2008 350
5/27/2008 320
6/3/2008 1400
6/10/2008 970
6/18/2008 280
7/8/2008 950
5/18/2009 10
5/20/2009 60
5/26/2009 280
5/27/2009 80
6/2/2009 250
384058
Date C
5/1/1996 20
5/8/1996 260
5/15/1996 10
5/21/1996 250
5/23/1996 170
5/29/1996 70
6/5/1996 220
6/12/1996 1500
6/17/1996 450
7/2/1996 210
7/18/1996 140
8/14/1996 440
5/7/1997 10
5/14/1997 30
5/22/1997 20
5/29/1997 20
6/11/1997 150
6/26/1997 50
7/22/1997 10
9/15/1997 50
5/6/1998 40

5/12/1998
5/20/1998
5/27/1998
6/3/1998
7/8/1998
8/12/1998
9/16/1998
5/20/1999
5/25/1999
6/2/1999
6/22/1999
7/14/1999
8/4/1999
5/4/2000
5/8/2000
5/15/2000
6/1/2000
5/10/2001
5/22/2001
5/31/2001
5/2/2002
5/7/2002
5/15/2002
5/22/2002
5/29/2002
6/5/2002
6/11/2002
6/26/2002
5/15/2003
5/22/2003
5/29/2003
5/6/2004
6/2/2004
6/14/2004
5/2/2005
5/5/2005
5/11/2005
5/16/2005
5/26/2005
6/2/2005
6/8/2005
7/28/2005

40
50
20
200
410
140
940
60
150
320
740
1100
40
180
320
10
500
40
30
120
30
80
40
30
60
10
60
160
190
50
110
30
70
130
30
10
50
10
70
140
250
10



Assessment Unit IIND-10130104012-S_00 as represented by Site 384050

Geometric Mean

Percentage of

Recreational Use Assessment

Month N Concentration | Samples Exceeding
(CFU/100mL) 400 CFU/100mL
May 37 80 16 Fully supporting, buThreatened
June 13 158 31 Fully supporting, buThreatened
July 7 664 71 Not Supporting
August 3 Lacking data Lacking data
September 0 Lacking data Lacking data

Assessment Unit IIND-10130104014-S_00 as represented by

Site 384053

Geometric Mean

Percentage of

Recreational Use Assessment

Month N Concentration | Samples Exceeding
(CFU/100mL) 400 CFU/100mL
May 50 98 10 Fully supporting, buThreatened
June 24 319 54 Not Supporting
July 11 320 55 Not Supporting
August 2 Lacking data Lacking data
September 2 Lacking data Lacking data

Assessment Unit IIND-10130104014-S_00 as represented by

Site 384053

Geometric Mean

Percentage of

Recreational Use Assessment

Month N Concentration | Samples Exceeding
(CFU/100mL) 400 CFU/100mL
May 50 69 16 Fully supporting, buthreatened
June 21 148 29 Fully supporting, buThreatened
July 10 246 40 Not Supporting
August 4 Lacking data Lacking data
September 3 Lacking data Lacking data

Assessment Unit IIND-10130104008-S_00 as represented by Site 384054

Geometric Mean Percentage of
Month N Concentration | Samples Exceeding Recreational Use Assessment
(CFU/100mL) 400CFU/100mL
May 36 59 6 Fully Supporting
June 14 152 14 Fully supporting, buThreatened
July 4 Lacking data Lacking data
August 1 Lacking data Lacking data
September 2 Lacking data Lacking data




Assessment Unit IDND-10130104005S 00 as represented by Site 384055

Geometric Mean

Percentage of

Recreational Use Assessment

Month N Concentration | Samples Exceeding
(CFU/100mL) 400 CFU/100mL
May 38 110 11 Fully supporting, buthreatened
June 16 276 38 Not Supporting
July 5 414 40 Not Supporting
August 3 Lacking data Lacking data
September 2 Lacking data Lacking data

Assessment Unit IIND-10130104004-S_00as represented by Site 384057

Geometric Mean

Percentage of

Recreational Use Assessment

Month N Concentration | Samples Exceeding
(CFU/100mL) 400 CFU/100mL
May 48 177 40 Fully supportingbut Threatened
June 17 319 59 Not Supporting
July 5 201 0 Fully supporting, buThreatened
August 2 Lacking data Lacking data
September 2 Lacking data Lacking data

Assessment Unit IIND-10130104001-S_00 as represented by

Site 384058

Geometric Mean

Percentage of

Recreational Use Assessment

Month N Concentration | Samples Exceeding
(CFU/100mL) 400 CFU/100mL
May 38 56 5 Fully Supporting
June 16 175 25 Fully supporting, buThreatened
July 6 105 33 Fully supporting, buThreatened
August 3 Lacking data Lacking data
September 2 Lacking data Lacking data




Appendix B
Stream Discharge Measurementfor Site 384056



Discharge Q

Date Q
5/1/96 96.0
5/2/96 95.0
5/3/96 93.0
5/4/96 90.0
5/5/96 87.0
5/6/96 87.0
5/7/96 85.0
5/8/96 85.0
5/9/96 85.0
5/10/96 85.0
5/11/96 85.0
5/12/96 85.0
5/13/96 85.0
5/14/96 84.0
5/15/96 82.0
5/16/96 81.0
5/17/96 157.0
5/18/96 172.0
5/19/96 180.0
5/20/96 143.0
5/21/96 132.0
5/22/96 126.0
5/23/96 103.0
5/24/96 94.0
5/25/96 84.0
5/26/96 79.0
5/27/96 74.0
5/28/96 70.0
5/29/96 66.0
5/30/96 59.0
5/31/96 55.0

6/1/96 57.0

6/2/96 60.0

6/3/96 62.0

6/4/96 65.0

6/5/96 65.0

6/6/96 62.0

6/7/96 61.0

6/8/96 58.0

6/9/96 56.0
6/10/96 58.0

6/11/96 55.0
6/12/96 53.0
6/13/96 54.0
6/14/96 55.0
6/15/96 238.0
6/16/96 1000.0
6/17/96 1200.0
6/18/96 900.0
6/19/96 400.0
6/20/96 200.0
6/21/96 134.0
6/22/96 107.0
6/23/96 108.0
6/24/96 107.0
6/25/96 95.0
6/26/96 93.0
6/27/96 100.0
6/28/96 101.0
6/29/96 109.0
6/30/96 102.0
7/1/96 98.0
7/2/96 95.0
7/3/96 90.0
7/4/96 91.0
7/5/96 94.0
7/6/96 87.0
7/7/96 88.0
7/8/96 89.0
7/9/96 75.0
7/10/96 81.0
7/11/96 75.0
7/12/96 84.0
7/13/96 124.0
7/14/96 95.0
7/15/96 77.0
7/16/96 52.0
7/17/96 42.0
7/18/96 39.0
7/19/96 28.0
7/20/96 24.0
7/21/96 25.0
7/22/96 26.0
7/23/96 27.0
7/24/96 27.0

7/25/96 26.0
7/26/96 25.0
7/27/96 24.0
7/28/96 29.0
7/29/96 37.0
7/30/96 36.0
7/31/96 34.0
8/1/96 65.0
8/2/96 111.0
8/3/96 550.0
8/4/96 231.0
8/5/96 135.0
8/6/96 100.0
8/7/96 70.0
8/8/96 58.0
8/9/96 50.0
8/10/96 47.0
8/11/96 42.0
8/12/96 39.0
8/13/96 40.0
8/14/96 36.0
8/15/96 31.0
8/16/96 28.0
8/17/96 25.0
8/18/96 30.0
8/19/96 34.0
8/20/96 26.0
8/21/96 22.0
8/22/96 23.0
8/23/96 21.0
8/24/96 20.0
8/25/96 20.0
8/26/96 19.0
8/27/96 18.0
8/28/96 18.0
8/29/96 18.0
8/30/96 18.0
8/31/96 18.0
9/1/96 17.0
9/2/96 16.0
9/3/96 15.0
9/4/96 14.0
9/5/96 13.0
9/6/96 12.0
9/7/96 12.0
9/8/96 11.0
9/9/96 10.0




9/10/96 9.6
9/11/96 9.2
9/12/96 8.8
9/13/96 8.4
9/14/96 8.0
9/15/96 7.5
9/16/96 7.1
9/17/96 7.6
9/18/96 8.2
9/19/96 9.6
9/20/96 17.0
9/21/96 20.0
9/22/96 19.0
9/23/96 20.0
9/24/96 33.0
9/25/96 35.0
9/26/96 28.0
9/27/96 26.0
9/28/96 24.0
9/29/96 22.0
9/30/96 21.0
10/1/96 24.0
10/2/96 24.0
10/3/96 21.0
10/4/96 20.0
10/5/96 19.0
10/6/96 18.0
10/7/96 17.0
10/8/96 16.0
10/9/96 15.0
10/10/96 14.0
10/11/96 14.0
10/12/96 13.0
10/13/96 13.0
10/14/96 13.0
10/15/96 13.0
10/16/96 13.0
10/17/96 13.0
10/18/96 13.0
10/19/96 13.0
10/20/96 13.0
10/21/96 15.0
10/22/96 15.0
10/23/96 15.0
10/24/96 14.0
10/25/96 14.0
10/26/96 18.0
10/27/96 33.0
10/28/96 30.0
10/29/96 33.0
10/30/96 45.0
10/31/96 26.0
11/1/96 36.0

11/2/96 41.0
11/3/96 31.0
11/4/96 24.0
11/5/96 22.0
11/6/96 24.0
11/7/96 24.0
11/8/96 26.0
11/9/96 30.0
11/10/96 22.0
11/11/96 24.0
11/12/96 23.0
11/13/96 25.0
11/14/96 22.0
11/15/96 21.0
11/16/96 20.0
11/17/96 17.0
11/18/96 16.0
11/19/96 16.0
11/20/96 16.0
11/21/96 16.0
11/22/96 15.0
11/23/96 15.0
11/24/96 15.0
11/25/96 14.0
11/26/96 15.0
11/27/96 16.0
11/28/96 16.0
11/29/96 16.0
11/30/96 17.0
12/1/96 17.0
12/2/96 17.0
12/3/96 18.0
12/4/96 18.0
12/5/96 18.0
12/6/96 18.0
12/7/96 17.0
12/8/96 17.0
12/9/96 17.0
12/10/96 18.0
12/11/96 18.0
12/12/96 18.0
12/13/96 17.0
12/14/96 18.0
12/15/96 16.0
12/16/96 16.0
12/17/96 13.0
12/18/96 11.0
12/19/96 11.0
12/20/96 10.0
12/21/96 10.0
12/22/96 11.0
12/23/96 11.0
12/24/96 11.0

12/25/96 10.0
12/26/96 10.0
12/27/96 10.0
12/28/96 10.0
12/29/96 9.9
12/30/96 10.0
12/31/96 10.0
1/1/97 10.0
1/2/97 11.0
1/3/97 11.0
1/4/97 11.0
1/5/97 11.0
1/6/97 11.0
1/7/97 11.0
1/8/97 11.0
1/9/97 11.0
1/10/97 11.0
1/11/97 11.0
1/12/97 11.0
1/13/97 11.0
1/14/97 11.0
1/15/97 11.0
1/16/97 11.0
1/17/97 10.0
1/18/97 9.9
1/19/97 9.9
1/20/97 9.8
1/21/97 9.9
1/22/97 9.9
1/23/97 9.8
1/24/97 9.7
1/25/97 9.6
1/26/97 9.5
1/27/97 9.4
1/28/97 9.4
1/29/97 9.4
1/30/97 9.4
1/31/97 9.5
2/1/97 9.6
2/2/97 9.5
2/3/97 9.6
2/4/97 9.7
2/5/97 9.8
2/6/97 9.8
2[7/97 9.8
2/8/97 9.9
2/9/97 10.0
2/10/97 10.0
2/11/97 10.0
2/12/97 10.0
2/13/97 10.0
2/14/97 10.0
2/15/97 10.0




2/16/97 10.0
2/17/97 10.0
2/18/97 10.0
2/19/97 10.0
2/20/97 10.0
2/21/97 10.0
2/22/97 10.0
2/23/97 10.0
2/24/97 10.0
2/25/97 10.0
2/26/97 10.0
2/27/97 10.0
2/28/97 10.0
3/1/97 10.0
3/2/197 10.0
3/3/97 10.0
3/4197 11.0
3/5/97 11.0
3/6/97 11.0
3/7/97 11.0
3/8/97 11.0
3/9/97 11.0
3/10/97 11.0
3/11/97 11.0
3/12/97 11.0
3/13/97 11.0
3/14/97 11.0
3/15/97 11.0
3/16/97 11.0
3/17/97 11.0
3/18/97 11.0
3/19/97 11.0
3/20/97 12.0
3/21/97 14.0
3/22/97 18.0
3/23/97 49.0
3/24/97 63.0
3/25/97 100.0
3/26/97 300.0
3/27/97 1500.0
3/28/97 2800.0
3/29/97 5400.0
3/30/97 5000.0
3/31/97 6030.0
4/1/97 6040.0
4/2/97 6080.0
4/3/97 4770.0
4/4/97 3180.0
4/5/97 2680.0
4/6/97 2090.0
4/7/97 594.0
4/8/97 290.0
4/9/97 212.0

4/10/97 210.0
4/11/97 207.0
4/12/97 306.0
4/13/97 395.0
4/14/97 444.0
4/15/97 709.0
4/16/97 1510.0
4/17/97 2760.0
4/18/97 4400.0
4/19/97 4700.0
4/20/97 3800.0
4/21/97 2800.0
4/22/97 1880.0
4/23/97 1360.0
4/24/97 984.0
4/25/97 694.0
4/26/97 539.0
4/27/97 454.0
4/28/97 399.0
4/29/97 367.0
4/30/97 337.0
5/1/97 293.0
5/2/97 260.0
5/3/97 234.0
5/4/97 213.0
5/5/97 205.0
5/6/97 193.0
5/7/197 180.0
5/8/97 171.0
5/9/97 167.0
5/10/97 160.0
5/11/97 152.0
5/12/97 147.0
5/13/97 137.0
5/14/97 129.0
5/15/97 126.0
5/16/97 120.0
5/17/97 112.0
5/18/97 108.0
5/19/97 101.0
5/20/97 96.0
5/21/97 91.0
5/22/97 89.0
5/23/97 89.0
5/24/97 86.0
5/25/97 83.0
5/26/97 80.0
5/27/97 77.0
5/28/97 75.0
5/29/97 74.0
5/30/97 72.0
5/31/97 70.0
6/1/97 68.0

6/2/97 66.0
6/3/97 64.0
6/4/97 62.0
6/5/97 60.0
6/6/97 59.0
6/7/97 57.0
6/8/97 54.0
6/9/97 50.0
6/10/97 47.0
6/11/97 44.0
6/12/97 42.0
6/13/97 41.0
6/14/97 39.0
6/15/97 36.0
6/16/97 33.0
6/17/97 30.0
6/18/97 28.0
6/19/97 28.0
6/20/97 29.0
6/21/97 28.0
6/22/97 28.0
6/23/97 27.0
6/24/97 52.0
6/25/97 74.0
6/26/97 79.0
6/27/97 75.0
6/28/97 74.0
6/29/97 61.0
6/30/97 54.0
7/1/97 51.0
712197 46.0
7/3/97 42.0
7/4/97 37.0
7/5/97 35.0
716/97 34.0
717/97 37.0
7/8/97 39.0
7/9/97 37.0
7/10/97 35.0
7/11/97 32.0
7/12/97 30.0
7/13/97 29.0
7/14/97 26.0
7/15/97 24.0
7/16/97 22.0
7/17/97 21.0
7/18/97 29.0
7/19/97 30.0
7/20/97 24.0
7/21/97 34.0
7/22/97 53.0
7/23/97 43.0
7/24/97 32.0




7/25/97 31.0
7/26/97 38.0
7/27/97 35.0
7/28/97 31.0
7/29/97 30.0
7/30/97 32.0
7/31/97 47.0
8/1/97 41.0
8/2/97 36.0
8/3/97 30.0
8/4/97 22.0
8/5/97 20.0
8/6/97 18.0
8/7/97 17.0
8/8/97 16.0
8/9/97 16.0
8/10/97 15.0
8/11/97 14.0
8/12/97 13.0
8/13/97 13.0
8/14/97 13.0
8/15/97 13.0
8/16/97 13.0
8/17/97 13.0
8/18/97 13.0
8/19/97 12.0
8/20/97 12.0
8/21/97 12.0
8/22/97 11.0
8/23/97 11.0
8/24/97 11.0
8/25/97 10.0
8/26/97 9.9
8/27/97 9.8
8/28/97 9.5
8/29/97 9.4
8/30/97 9.5
8/31/97 9.3
9/1/97 10.0
9/2/97 10.0
9/3/97 9.5
9/4/97 9.1
9/5/97 9.1
9/6/97 9.2
9/7/97 9.6
9/8/97 9.7
9/9/97 9.7
9/10/97 9.7
9/11/97 10.0
9/12/97 11.0
9/13/97 10.0
9/14/97 10.0
9/15/97 10.0

9/16/97 10.0
9/17/97 9.9
9/18/97 9.5
9/19/97 9.4
9/20/97 9.3
9/21/97 9.5
9/22/97 9.8
9/23/97 10.0
9/24/97 10.0
9/25/97 10.0
9/26/97 10.0
9/27/197 11.0
9/28/97 11.0
9/29/97 11.0
9/30/97 11.0
10/1/97 14.0
10/2/97 14.0
10/3/97 12.0
10/4/97 12.0
10/5/97 12.0
10/6/97 12.0
10/7/97 12.0
10/8/97 13.0
10/9/97 12.0
10/10/97 12.0
10/11/97 13.0
10/12/97 15.0
10/13/97 17.0
10/14/97 16.0
10/15/97 16.0
10/16/97 16.0
10/17/97 15.0
10/18/97 16.0
10/19/97 16.0
10/20/97 16.0
10/21/97 16.0
10/22/97 15.0
10/23/97 15.0
10/24/97 14.0
10/25/97 14.0
10/26/97 12.0
10/27/97 14.0
10/28/97 14.0
10/29/97 14.0
10/30/97 15.0
10/31/97 15.0
11/1/97 15.0
11/2/97 15.0
11/3/97 14.0
11/4/97 15.0
11/5/97 15.0
11/6/97 16.0
11/7/97 17.0

11/8/97 17.0

11/9/97 17.0
11/10/97 15.0
11/11/97 14.0
11/12/97 14.0
11/13/97 14.0
11/14/97 14.0
11/15/97 12.0
11/16/97 12.0
11/17/97 12.0
11/18/97 12.0
11/19/97 13.0
11/20/97 12.0
11/21/97 12.0
11/22/97 12.0
11/23/97 12.0
11/24/97 13.0
11/25/97 14.0
11/26/97 15.0
11/27/97 16.0
11/28/97 17.0
11/29/97 18.0
11/30/97 16.0

12/1/97 16.0

12/2/97 16.0

12/3/97 17.0

12/4/97 15.0

12/5/97 14.0

12/6/97 14.0

12/7/97 14.0

12/8/97 14.0

12/9/97 14.0
12/10/97 14.0
12/11/97 14.0
12/12/97 15.0
12/13/97 15.0
12/14/97 17.0
12/15/97 16.0
12/16/97 16.0
12/17/97 17.0
12/18/97 16.0
12/19/97 17.0
12/20/97 16.0
12/21/97 16.0
12/22/97 16.0
12/23/97 16.0
12/24/97 15.0
12/25/97 15.0
12/26/97 15.0
12/27/97 15.0
12/28/97 15.0
12/29/97 15.0
12/30/97 15.0




12/31/97 15.0
1/1/98 15.0
1/2/98 15.0
1/3/98 15.0
1/4/98 13.0
1/5/98 13.0
1/6/98 12.0
1/7/98 12.0
1/8/98 12.0
1/9/98 9.4

1/10/98 9.4
1/11/98 9.4
1/12/98 9.0
1/13/98 8.6
1/14/98 9.2
1/15/98 9.4
1/16/98 9.5
1/17/98 9.7
1/18/98 9.7
1/19/98 9.7
1/20/98 9.7
1/21/98 9.7
1/22/98 9.8
1/23/98 9.8
1/24/98 9.8
1/25/98 9.9
1/26/98 11.0
1/27/98 13.0
1/28/98 14.0
1/29/98 14.0
1/30/98 13.0
1/31/98 12.0
2/1/98 11.0
2/2/98 10.0
2/3/98 10.0
2/4/98 13.0
2/5/98 13.0
2/6/98 13.0
2/7/98 14.0
2/8/98 14.0
2/9/98 15.0
2/10/98 16.0
2/11/98 17.0
2/12/98 17.0
2/13/98 17.0
2/14/98 17.0
2/15/98 16.0
2/16/98 20.0
2/17/98 30.0
2/18/98 40.0
2/19/98 50.0
2/20/98 60.0
2/21/98 70.0

2/22/98 87.0
2/23/98 106.0
2/24/98 115.0
2/25/98 142.0
2/26/98 162.0
2/27/98 146.0
2/28/98 130.0
3/1/98 120.0
3/2/98 110.0
3/3/98 100.0
3/4/98 95.0
3/5/98 90.0
3/6/98 87.0
3/7/98 85.0
3/8/98 82.0
3/9/98 78.0
3/10/98 75.0
3/11/98 72.0
3/12/98 70.0
3/13/98 68.0
3/14/98 66.0
3/15/98 64.0
3/16/98 62.0
3/17/98 61.0
3/18/98 60.0
3/19/98 60.0
3/20/98 64.0
3/21/98 75.0
3/22/98 90.0
3/23/98 130.0
3/24/98 170.0
3/25/98 200.0
3/26/98 350.0
3/27/98 476.0
3/28/98 609.0
3/29/98 477.0
3/30/98 317.0
3/31/98 263.0
4/1/98 225.0
4/2/98 217.0
4/3/98 197.0
4/4/98 180.0
4/5/98 169.0
4/6/98 158.0
4/7/98 149.0
4/8/98 141.0
4/9/98 135.0
4/10/98 129.0
4/11/98 121.0
4/12/98 116.0
4/13/98 107.0
4/14/98 101.0
4/15/98 94.0

4/16/98 88.0
4/17/98 83.0
4/18/98 80.0
4/19/98 76.0
4/20/98 72.0
4/21/98 68.0
4/22/98 64.0
4/23/98 60.0
4/24/98 56.0
4/25/98 53.0
4/26/98 54.0
4/27/98 55.0
4/28/98 59.0
4/29/98 75.0
4/30/98 76.0
5/1/98 63.0
5/2/98 53.0
5/3/98 47.0
5/4/98 44.0
5/5/98 43.0
5/6/98 43.0
5/7/98 42.0
5/8/98 41.0
5/9/98 40.0
5/10/98 40.0
5/11/98 39.0
5/12/98 38.0
5/13/98 37.0
5/14/98 37.0
5/15/98 35.0
5/16/98 34.0
5/17/98 32.0
5/18/98 29.0
5/19/98 26.0
5/20/98 23.0
5/21/98 21.0
5/22/98 20.0
5/23/98 19.0
5/24/98 20.0
5/25/98 20.0
5/26/98 20.0
5/27/98 19.0
5/28/98 19.0
5/29/98 18.0
5/30/98 17.0
5/31/98 17.0
6/1/98 16.0
6/2/98 15.0
6/3/98 15.0
6/4/98 15.0
6/5/98 14.0
6/6/98 14.0
6/7/98 14.0




6/8/98 14.0
6/9/98 15.0
6/10/98 15.0
6/11/98 15.0
6/12/98 17.0
6/13/98 16.0
6/14/98 16.0
6/15/98 17.0
6/16/98 16.0
6/17/98 16.0
6/18/98 19.0
6/19/98 19.0
6/20/98 18.0
6/21/98 17.0
6/22/98 16.0
6/23/98 16.0
6/24/98 17.0
6/25/98 17.0
6/26/98 30.0
6/27/98 77.0
6/28/98 69.0
6/29/98 54.0
6/30/98 42.0
7/1/98 32.0
7/2/98 25.0
7/3/98 21.0
7/4/98 19.0
7/5/98 21.0
7/6/98 40.0
7/7/98 33.0
7/8/98 30.0
7/9/98 25.0
7/10/98 24.0
7/11/98 21.0
7/12/98 23.0
7/13/98 25.0
7/14/98 20.0
7/15/98 19.0
7/16/98 17.0
7/17/98 15.0
7/18/98 15.0
7/19/98 14.0
7/20/98 14.0
7/21/98 14.0
7/22/98 12.0
7/23/98 12.0
7/24/98 11.0
7/25/98 10.0
7/26/98 9.8
7/27/98 8.6
7/28/98 8.2
7/29/98 7.9
7/30/98 7.6

7/31/98 7.4
8/1/98 7.2
8/2/98 10.0
8/3/98 12.0
8/4/98 11.0
8/5/98 11.0
8/6/98 11.0
8/7/98 9.7
8/8/98 8.9
8/9/98 8.2

8/10/98 7.8

8/11/98 7.6

8/12/98 7.4

8/13/98 7.2

8/14/98 7.0

8/15/98 7.0

8/16/98 7.4

8/17/98 7.6

8/18/98 9.0

8/19/98 13.0

8/20/98 13.0

8/21/98 13.0

8/22/98 122.0

8/23/98 83.0

8/24/98 66.0

8/25/98 104.0

8/26/98 91.0

8/27/98 63.0

8/28/98 43.0

8/29/98 31.0

8/30/98 23.0

8/31/98 19.0
9/1/98 18.0
9/2/98 16.0
9/3/98 15.0
9/4/98 15.0
9/5/98 15.0
9/6/98 14.0
9/7/98 14.0
9/8/98 13.0
9/9/98 12.0

9/10/98 12.0

9/11/98 12.0

9/12/98 12.0

9/13/98 12.0

9/14/98 12.0

9/15/98 12.0

9/16/98 12.0

9/17/98 12.0

9/18/98 12.0

9/19/98 12.0

9/20/98 11.0

9/21/98 11.0

9/22/98 11.0
9/23/98 11.0
9/24/98 11.0
9/25/98 11.0
9/26/98 11.0
9/27/98 11.0
9/28/98 11.0
9/29/98 11.0
9/30/98 11.0
10/1/98 13.0
10/2/98 12.0
10/3/98 16.0
10/4/98 15.0
10/5/98 16.0
10/6/98 17.0
10/7/98 17.0
10/8/98 17.0
10/9/98 17.0
10/10/98 19.0
10/11/98 19.0
10/12/98 20.0
10/13/98 19.0
10/14/98 19.0
10/15/98 19.0
10/16/98 19.0
10/17/98 20.0
10/18/98 21.0
10/19/98 25.0
10/20/98 31.0
10/21/98 34.0
10/22/98 31.0
10/23/98 28.0
10/24/98 26.0
10/25/98 26.0
10/26/98 28.0
10/27/98 25.0
10/28/98 22.0
10/29/98 26.0
10/30/98 29.0
10/31/98 26.0
11/1/98 27.0
11/2/98 27.0
11/3/98 33.0
11/4/98 30.0
11/5/98 25.0
11/6/98 23.0
11/7/98 22.0
11/8/98 22.0
11/9/98 24.0
11/10/98 26.0
11/11/98 22.0
11/12/98 18.0
11/13/98 28.0




11/14/98 27.0
11/15/98 21.0
11/16/98 22.0
11/17/98 26.0
11/18/98 22.0
11/19/98 23.0
11/20/98 31.0
11/21/98 47.0
11/22/98 51.0
11/23/98 48.0
11/24/98 49.0
11/25/98 52.0
11/26/98 54.0
11/27/98 59.0
11/28/98 64.0
11/29/98 68.0
11/30/98 67.0
12/1/98 66.0
12/2/98 65.0
12/3/98 65.0
12/4/98 63.0
12/5/98 61.0
12/6/98 48.0
12/7/98 54.0
12/8/98 60.0
12/9/98 60.0
12/10/98 51.0
12/11/98 51.0
12/12/98 47.0
12/13/98 49.0
12/14/98 45.0
12/15/98 44.0
12/16/98 36.0
12/17/98 30.0
12/18/98 28.0
12/19/98 25.0
12/20/98 14.0
12/21/98 12.0
12/22/98 11.0
12/23/98 10.0
12/24/98 9.0
12/25/98 9.6
12/26/98 10.0
12/27/98 9.4
12/28/98 9.0
12/29/98 9.6
12/30/98 10.0
12/31/98 9.8

1/1/99 9.6

1/2/99 9.9

1/3/99 9.8

1/4/99 9.6

1/5/99 9.9

1/6/99 10.0
1/7/99 9.9
1/8/99 10.0
1/9/99 10.0
1/10/99 10.0
1/11/99 9.6
1/12/99 9.4
1/13/99 9.0
1/14/99 9.6
1/15/99 10.0
1/16/99 9.8
1/17/99 9.6
1/18/99 9.2
1/19/99 9.0
1/20/99 9.4
1/21/99 9.6
1/22/99 9.4
1/23/99 9.4
1/24/99 9.0
1/25/99 9.4
1/26/99 10.0
1/27/99 11.0
1/28/99 11.0
1/29/99 10.0
1/30/99 11.0
1/31/99 12.0
2/1/99 13.0
2/2/99 12.0
2/3/99 11.0
2/4/99 12.0
2/5/99 13.0
2/6/99 14.0
2/7/99 14.0
2/8/99 14.0
2/9/99 15.0
2/10/99 20.0
2/11/99 24.0
2/12/99 30.0
2/13/99 32.0
2/14/99 34.0
2/15/99 36.0
2/16/99 35.0
2/17/99 34.0
2/18/99 33.0
2/19/99 32.0
2/20/99 30.0
2/21/99 29.0
2/22/99 28.0
2/23/99 30.0
2/24/99 35.0
2/25/99 40.0
2/26/99 500.0
2/27/99 1500.0

2/28/99 1400.0
3/1/99 1000.0
3/2/99 720.0
3/3/99 600.0
3/4/99 450.0
3/5/99 350.0
3/6/99 310.0
3/7/99 250.0
3/8/99 210.0
3/9/99 175.0

3/10/99 150.0

3/11/99 125.0

3/12/99 105.0

3/13/99 109.0

3/14/99 117.0

3/15/99 140.0

3/16/99 180.0

3/17/99 206.0

3/18/99 214.0

3/19/99 189.0

3/20/99 160.0

3/21/99 149.0

3/22/99 145.0

3/23/99 131.0

3/24/99 118.0

3/25/99 111.0

3/26/99 104.0

3/27/99 100.0

3/28/99 94.0

3/29/99 90.0

3/30/99 87.0

3/31/99 86.0
4/1/99 85.0
4/2/99 84.0
4/3/99 85.0
4/4/99 87.0
4/5/99 94.0
4/6/99 100.0
4/7/99 111.0
4/8/99 127.0
4/9/99 140.0

4/10/99 166.0

4/11/99 150.0

4/12/99 126.0

4/13/99 113.0

4/14/99 106.0

4/15/99 100.0

4/16/99 95.0

4/17/99 92.0

4/18/99 88.0

4/19/99 84.0

4/20/99 82.0

4/21/99 78.0




4/22/99 76.0
4/23/99 74.0
4/24/99 72.0
4/25/99 70.0
4/26/99 68.0
4/27/99 68.0
4/28/99 68.0
4/29/99 70.0
4/30/99 72.0
5/1/99 76.0
5/2/99 82.0
5/3/99 96.0
5/4/99 110.0
5/5/99 126.0
5/6/99 119.0
5/7/99 126.0
5/8/99 163.0
5/9/99 289.0
5/10/99 855.0
5/11/99 627.0
5/12/99 602.0
5/13/99 729.0
5/14/99 369.0
5/15/99 357.0
5/16/99 278.0
5/17/99 253.0
5/18/99 237.0
5/19/99 216.0
5/20/99 180.0
5/21/99 160.0
5/22/99 146.0
5/23/99 133.0
5/24/99 124.0
5/25/99 117.0
5/26/99 111.0
5/27/99 105.0
5/28/99 100.0
5/29/99 94.0
5/30/99 90.0
5/31/99 86.0
6/1/99 82.0
6/2/99 79.0
6/3/99 76.0
6/4/99 73.0
6/5/99 70.0
6/6/99 68.0
6/7/99 66.0
6/8/99 64.0
6/9/99 62.0
6/10/99 60.0
6/11/99 59.0
6/12/99 58.0
6/13/99 56.0

6/14/99 55.0
6/15/99 54.0
6/16/99 53.0
6/17/99 52.0
6/18/99 51.0
6/19/99 50.0
6/20/99 52.0
6/21/99 105.0
6/22/99 290.0
6/23/99 479.0
6/24/99 211.0
6/25/99 140.0
6/26/99 118.0
6/27/99 106.0
6/28/99 96.0
6/29/99 86.0
6/30/99 80.0

7/1/99 74.0

7/2/99 72.0

7/3/99 105.0

7/4/99 205.0

7/5/99 310.0

7/6/99 381.0

7/7/199 227.0

7/8/99 474.0

7/9/99 227.0
7/10/99 160.0
7/11/99 130.0
7/12/99 109.0
7/13/99 95.0
7/14/99 70.0
7/15/99 66.0
7/16/99 58.0
7/17/99 54.0
7/18/99 50.0
7/19/99 46.0
7/20/99 43.0
7/21/99 41.0
7/22/99 38.0
7/23/99 36.0
7124199 34.0
7/25/99 32.0
7/26/99 31.0
7/27/99 30.0
7/28/99 29.0
7/29/99 28.0
7/30/99 27.0
7/31/99 25.0

8/1/99 24.0

8/2/99 23.0

8/3/99 23.0

8/4/99 22.0

8/5/99 21.0

8/6/99 20.0

8/7/99 20.0

8/8/99 19.0

8/9/99 19.0
8/10/99 18.0
8/11/99 18.0
8/12/99 18.0
8/13/99 19.0
8/14/99 50.0
8/15/99 140.0
8/16/99 110.0
8/17/99 86.0
8/18/99 74.0
8/19/99 64.0
8/20/99 55.0
8/21/99 48.0
8/22/99 43.0
8/23/99 37.0
8/24/99 35.0
8/25/99 31.0
8/26/99 29.0
8/27/99 26.0
8/28/99 25.0
8/29/99 24.0
8/30/99 21.0
8/31/99 19.0

9/1/99 20.0

9/2/99 29.0

9/3/99 48.0

9/4/99 90.0

9/5/99 200.0

9/6/99 150.0

9/7/99 120.0

9/8/99 96.0

9/9/99 82.0
9/10/99 71.0
9/11/99 68.0
9/12/99 76.0
9/13/99 79.0
9/14/99 81.0
9/15/99 82.0
9/16/99 80.0
9/17/99 77.0
9/18/99 75.0
9/19/99 72.0
9/20/99 69.0
9/21/99 66.0
9/22/99 63.0
9/23/99 60.0
9/24/99 59.0
9/25/99 57.0
9/26/99 56.0
9/27/99 53.0




9/28/99 49.0
9/29/99 45.0
9/30/99 41.0
10/1/99 36.0
10/2/99 34.0
10/3/99 33.0
10/4/99 32.0
10/5/99 30.0
10/6/99 28.0
10/7/99 26.0
10/8/99 26.0
10/9/99 25.0
10/10/99 24.0
10/11/99 23.0
10/12/99 21.0
10/13/99 21.0
10/14/99 21.0
10/15/99 23.0
10/16/99 24.0
10/17/99 23.0
10/18/99 25.0
10/19/99 26.0
10/20/99 27.0
10/21/99 28.0
10/22/99 29.0
10/23/99 30.0
10/24/99 29.0
10/25/99 28.0
10/26/99 27.0
10/27/99 26.0
10/28/99 25.0
10/29/99 24.0
10/30/99 23.0
10/31/99 24.0
11/1/99 25.0
11/2/99 24.0
11/3/99 23.0
11/4/99 24.0
11/5/99 25.0
11/6/99 26.0
11/7/99 27.0
11/8/99 26.0
11/9/99 25.0
11/10/99 24.0
11/11/99 23.0
11/12/99 24.0
11/13/99 25.0
11/14/99 26.0
11/15/99 27.0
11/16/99 26.0
11/17/99 26.0
11/18/99 26.0
11/19/99 25.0

11/20/99 25.0
11/21/99 26.0
11/22/99 26.0
11/23/99 25.0
11/24/99 23.0
11/25/99 23.0
11/26/99 22.0
11/27/99 21.0
11/28/99 20.0
11/29/99 19.0
11/30/99 20.0
12/1/99 20.0
12/2/99 19.0
12/3/99 18.0
12/4/99 19.0
12/5/99 20.0
12/6/99 18.0
12/7/99 19.0
12/8/99 20.0
12/9/99 20.0
12/10/99 20.0
12/11/99 20.0
12/12/99 19.0
12/13/99 19.0
12/14/99 19.0
12/15/99 17.0
12/16/99 16.0
12/17/99 17.0
12/18/99 17.0
12/19/99 16.0
12/20/99 14.0
12/21/99 13.0
12/22/99 12.0
12/23/99 13.0
12/24/99 14.0
12/25/99 15.0
12/26/99 16.0
12/27/99 16.0
12/28/99 17.0
12/29/99 18.0
12/30/99 19.0
12/31/99 20.0

1/1/00 19.0

1/2/00 20.0

1/3/00 19.0

1/4/00 18.0

1/5/00 18.0

1/6/00 17.0

1/7/00 18.0

1/8/00 19.0

1/9/00 18.0
1/10/00 17.0
1/11/00 17.0

1/12/00 16.0
1/13/00 17.0
1/14/00 16.0
1/15/00 16.0
1/16/00 15.0
1/17/00 15.0
1/18/00 15.0
1/19/00 16.0
1/20/00 15.0
1/21/00 14.0
1/22/00 14.0
1/23/00 13.0
1/24/00 13.0
1/25/00 14.0
1/26/00 15.0
1/27/00 15.0
1/28/00 14.0
1/29/00 13.0
1/30/00 14.0
1/31/00 14.0

2/1/00 13.0

2/2/00 14.0

2/3/00 13.0

2/4/00 14.0

2/5/00 15.0

2/6/00 16.0

2/7/00 15.0

2/8/00 14.0

2/9/00 20.0
2/10/00 14.0
2/11/00 15.0
2/12/00 15.0
2/13/00 14.0
2/14/00 16.0
2/15/00 15.0
2/16/00 14.0
2/17/00 15.0
2/18/00 15.0
2/19/00 14.0
2/20/00 14.0
2/21/00 16.0
2/22/00 17.0
2/23/00 33.0
2/24/00 94.0
2/25/00 124.0
2/26/00 184.0
2/27/00 168.0
2/28/00 164.0
2/29/00 140.0

3/1/00 139.0

3/2/00 136.0

3/3/00 134.0

3/4/00 134.0




3/5/00 128.0

3/6/00 123.0

3/7/00 117.0

3/8/00 143.0

3/9/00 143.0
3/10/00 124.0
3/11/00 121.0
3/12/00 122.0
3/13/00 111.0
3/14/00 109.0
3/15/00 110.0
3/16/00 99.0
3/17/00 95.0
3/18/00 89.0
3/19/00 97.0
3/20/00 103.0
3/21/00 101.0
3/22/00 102.0
3/23/00 99.0
3/24/00 98.0
3/25/00 95.0
3/26/00 93.0
3/27/00 93.0
3/28/00 91.0
3/29/00 88.0
3/30/00 85.0
3/31/00 84.0

4/1/00 82.0

4/2/00 80.0

4/3/00 78.0

4/4/00 77.0

4/5/00 76.0

4/6/00 76.0

4/7/00 73.0

4/8/00 70.0

4/9/00 65.0
4/10/00 63.0
4/11/00 61.0
4/12/00 59.0
4/13/00 58.0
4/14/00 56.0
4/15/00 54.0
4/16/00 52.0
4/17/00 50.0
4/18/00 45.0
4/19/00 43.0
4/20/00 43.0
4/21/00 42.0
4/22/00 42.0
4/23/00 41.0
4/24/00 41.0
4/25/00 41.0
4/26/00 45.0

4/27/00 49.0
4/28/00 52.0
4/29/00 54.0
4/30/00 56.0
5/1/00 54.0
5/2/00 52.0
5/3/00 48.0
5/4/00 45.0
5/5/00 43.0
5/6/00 43.0
5/7/00 43.0
5/8/00 46.0
5/9/00 47.0
5/10/00 47.0
5/11/00 50.0
5/12/00 52.0
5/13/00 52.0
5/14/00 59.0
5/15/00 60.0
5/16/00 54.0
5/17/00 53.0
5/18/00 51.0
5/19/00 48.0
5/20/00 46.0
5/21/00 46.0
5/22/00 44.0
5/23/00 42.0
5/24/00 38.0
5/25/00 32.0
5/26/00 28.0
5/27/00 33.0
5/28/00 33.0
5/29/00 30.0
5/30/00 30.0
5/31/00 30.0
6/1/00 34.0
6/2/00 33.0
6/3/00 32.0
6/4/00 32.0
6/5/00 32.0
6/6/00 30.0
6/7/00 26.0
6/8/00 23.0
6/9/00 20.0
6/10/00 18.0
6/11/00 17.0
6/12/00 16.0
6/13/00 18.0
6/14/00 18.0
6/15/00 17.0
6/16/00 18.0
6/17/00 17.0
6/18/00 17.0

6/19/00 17.0
6/20/00 17.0
6/21/00 20.0
6/22/00 20.0
6/23/00 18.0
6/24/00 17.0
6/25/00 15.0
6/26/00 14.0
6/27/00 12.0
6/28/00 11.0
6/29/00 10.0
6/30/00 9.2
7/1/00 9.2
7/2/00 9.2
7/3/00 8.8
7/4/00 8.4
7/5/00 8.8
7/6/00 8.4
7/7/00 8.0
7/8/00 7.6
7/9/00 7.2
7/10/00 8.6
7/11/00 8.4
7/12/00 8.0
7/13/00 7.6
7/14/00 7.2
7/15/00 6.8
7/16/00 7.0
7/17/00 7.2
7/18/00 7.4
7/19/00 7.0
7/20/00 8.6
7/21/00 8.2
7/22/00 7.8
7/23/00 7.4
7/24/00 7.0
7/25/00 6.6
7/26/00 6.2
7/27/00 5.4
7/28/00 5.0
7/29/00 4.2
7/30/00 4.2
7/31/00 4.4
8/1/00 4.2
8/2/00 3.4
8/3/00 3.9
8/4/00 2.7
8/5/00 5.0
8/6/00 5.4
8/7/00 3.8
8/8/00 3.6
8/9/00 3.3
8/10/00 2.4




8/11/00 2.0
8/12/00 1.6
8/13/00 2.0
8/14/00 4.7
8/15/00 6.8
8/16/00 5.8
8/17/00 4.7
8/18/00 7.1
8/19/00 5.3
8/20/00 5.3
8/21/00 4.5
8/22/00 4.8
8/23/00 4.2
8/24/00 6.3
8/25/00 5.5
8/26/00 3.9
8/27/00 2.7
8/28/00 34
8/29/00 7.2
8/30/00 6.8
8/31/00 5.3

9/1/00 3.3

9/2/00 54

9/3/00 7.2

9/4/00 6.9

9/5/00 6.9

9/6/00 6.9

9/7/00 6.1

9/8/00 5.8

9/9/00 6.1
9/10/00 5.6
9/11/00 3.9
9/12/00 4.6
9/13/00 5.6
9/14/00 3.6
9/15/00 4.3
9/16/00 3.3
9/17/00 2.6
9/18/00 17
9/19/00 1.9
9/20/00 2.7
9/21/00 3.0
9/22/00 5.0
9/23/00 4.3
9/24/00 3.8
9/25/00 3.6
9/26/00 3.7
9/27/00 3.4
9/28/00 3.5
9/29/00 3.8
9/30/00 3.8
10/1/00 3.5
10/2/00 3.3

10/3/00 2.4
10/4/00 3.1
10/5/00 3.1
10/6/00 3.0
10/7/00 2.9
10/8/00 3.3
10/9/00 3.4
10/10/00 3.7
10/11/00 3.4
10/12/00 4.9
10/13/00 8.0
10/14/00 7.5
10/15/00 7.2
10/16/00 6.8
10/17/00 6.2
10/18/00 6.0
10/19/00 5.3
10/20/00 5.1
10/21/00 5.0
10/22/00 4.8
10/23/00 5.6
10/24/00 6.2
10/25/00 6.7
10/26/00 7.9
10/27/00 12.0
10/28/00 11.0
10/29/00 9.4
10/30/00 9.1
10/31/00 8.8
11/1/00 8.7
11/2/00 8.7
11/3/00 8.9
11/4/00 8.7
11/5/00 8.4
11/6/00 8.6
11/7/00 9.4
11/8/00 9.3
11/9/00 9.5
11/10/00 9.7
11/11/00 9.7
11/12/00 9.8
11/13/00 9.5
11/14/00 9.4
11/15/00 9.2
11/16/00 9.1
11/17/00 9.7
11/18/00 9.4
11/19/00 9.3
11/20/00 9.2
11/21/00 9.1
11/22/00 9.0
11/23/00 9.3
11/24/00 9.5

11/25/00 9.3
11/26/00 9.1
11/27/00 8.8
11/28/00 8.8
11/29/00 8.9
11/30/00 9.0
12/1/00 9.3
12/2/00 9.2
12/3/00 9.0
12/4/00 8.9
12/5/00 8.7
12/6/00 8.8
12/7/00 9.1
12/8/00 9.4
12/9/00 9.7
12/10/00 9.9
12/11/00 9.6
12/12/00 9.2
12/13/00 8.7
12/14/00 8.3
12/15/00 8.5
12/16/00 8.7
12/17/00 9.2
12/18/00 9.3
12/19/00 8.7
12/20/00 8.0
12/21/00 7.6
12/22/00 7.2
12/23/00 6.9
12/24/00 6.4
12/25/00 6.0
12/26/00 5.6
12/27/00 54
12/28/00 5.6
12/29/00 5.9
12/30/00 6.3
12/31/00 6.9

1/1/01 7.6

1/2/01 7.9

1/3/01 7.2

1/4/01 6.9

1/5/01 6.7

1/6/01 6.6

1/7/01 6.5

1/8/01 6.5

1/9/01 6.5
1/10/01 6.4
1/11/01 6.4
1/12/01 6.4
1/13/01 6.5
1/14/01 6.4
1/15/01 6.2
1/16/01 6.0




1/17/01 6.0
1/18/01 5.9
1/19/01 5.9
1/20/01 6.0
1/21/01 6.0
1/22/01 6.2
1/23/01 6.5
1/24/01 6.8
1/25/01 6.5
1/26/01 6.3
1/27/01 6.2
1/28/01 6.2
1/29/01 6.3
1/30/01 6.4
1/31/01 6.0
2/1/01 6.1
2/2/01 6.3
2/3/01 5.9
2/4/01 5.5
2/5/01 51
2/6/01 5.0
2/7/01 5.0
2/8/01 5.0
2/9/01 4.9
2/10/01 4.9
2/11/01 4.8
2/12/01 4.8
2/13/01 4.8
2/14/01 4.9
2/15/01 5.0
2/16/01 5.2
2/17/01 5.3
2/18/01 5.3
2/19/01 5.3
2/20/01 5.2
2/21/01 5.2
2/22/01 5.1
2/23/01 5.1
2/24/01 5.0
2/25/01 4.9
2/26/01 4.9
2/27/01 5.2
2/28/01 54
3/1/01 5.6
3/2/01 5.7
3/3/01 5.7
3/4/01 5.7
3/5/01 5.6
3/6/01 55
3/7/01 5.2
3/8/01 5.2
3/9/01 5.1
3/10/01 5.1

3/11/01 5.2
3/12/01 5.3
3/13/01 5.4
3/14/01 5.4
3/15/01 5.6
3/16/01 5.7
3/17/01 10.0
3/18/01 18.0
3/19/01 30.0
3/20/01 60.0
3/21/01 105.0
3/22/01 200.0
3/23/01 310.0
3/24/01 257.0
3/25/01 194.0
3/26/01 153.0
3/27/01 162.0
3/28/01 156.0
3/29/01 133.0
3/30/01 199.0
3/31/01 224.0
4/1/01 264.0
4/2/01 318.0
4/3/01 523.0
4/4/01 450.0
4/5/01 366.0
4/6/01 379.0
4/7/01 541.0
4/8/01 686.0
4/9/01 757.0
4/10/01 731.0
4/11/01 417.0
4/12/01 351.0
4/13/01 315.0
4/14/01 279.0
4/15/01 249.0
4/16/01 223.0
4/17/01 204.0
4/18/01 185.0
4/19/01 171.0
4/20/01 165.0
4/21/01 157.0
4/22/01 150.0
4/23/01 145.0
4/24/01 142.0
4/25/01 135.0
4/26/01 126.0
4/27/01 118.0
4/28/01 110.0
4/29/01 102.0
4/30/01 96.0
5/1/01 92.0
5/2/01 88.0

5/3/01 83.0
5/4/01 80.0
5/5/01 80.0
5/6/01 89.0
5/7/01 88.0
5/8/01 85.0
5/9/01 90.0
5/10/01 89.0
5/11/01 82.0
5/12/01 75.0
5/13/01 70.0
5/14/01 65.0
5/15/01 62.0
5/16/01 60.0
5/17/01 58.0
5/18/01 54.0
5/19/01 52.0
5/20/01 48.0
5/21/01 48.0
5/22/01 46.0
5/23/01 47.0
5/24/01 46.0
5/25/01 45.0
5/26/01 43.0
5/27/01 42.0
5/28/01 39.0
5/29/01 36.0
5/30/01 36.0
5/31/01 35.0
6/1/01 33.0
6/2/01 31.0
6/3/01 29.0
6/4/01 28.0
6/5/01 27.0
6/6/01 29.0
6/7/01 30.0
6/8/01 31.0
6/9/01 33.0
6/10/01 35.0
6/11/01 36.0
6/12/01 42.0
6/13/01 59.0
6/14/01 48.0
6/15/01 51.0
6/16/01 52.0
6/17/01 58.0
6/18/01 101.0
6/19/01 146.0
6/20/01 130.0
6/21/01 118.0
6/22/01 106.0
6/23/01 97.0
6/24/01 89.0




6/25/01 84.0
6/26/01 81.0
6/27/01 76.0
6/28/01 72.0
6/29/01 67.0
6/30/01 64.0
7/1/01 60.0
7/2/01 56.0
7/3/01 52.0
7/4/01 48.0
7/5/01 41.0
7/6/01 37.0
7/7/01 39.0
7/8/01 34.0
7/9/01 32.0
7/10/01 36.0
7/11/01 34.0
7/12/01 33.0
7/13/01 32.0
7/14/01 35.0
7/15/01 40.0
7/16/01 60.0
7/17/01 51.0
7/18/01 43.0
7/19/01 46.0
7/20/01 51.0
7/21/01 49.0
7/22/01 50.0
7/23/01 44.0
7/24/01 41.0
7/25/01 43.0
7/26/01 45.0
7/27/01 124.0
7/28/01 98.0
7/29/01 102.0
7/30/01 127.0
7/31/01 115.0
8/1/01 137.0
8/2/01 116.0
8/3/01 99.0
8/4/01 86.0
8/5/01 76.0
8/6/01 67.0
8/7/01 61.0
8/8/01 56.0
8/9/01 53.0
8/10/01 49.0
8/11/01 47.0
8/12/01 46.0
8/13/01 44.0
8/14/01 43.0
8/15/01 41.0
8/16/01 40.0

8/17/01 39.0
8/18/01 38.0
8/19/01 37.0
8/20/01 36.0
8/21/01 35.0
8/22/01 33.0
8/23/01 32.0
8/24/01 31.0
8/25/01 30.0
8/26/01 29.0
8/27/01 28.0
8/28/01 27.0
8/29/01 27.0
8/30/01 26.0
8/31/01 25.0

9/1/01 25.0

9/2/01 23.0

9/3/01 21.0

9/4/01 20.0

9/5/01 18.0

9/6/01 19.0

9/7/01 19.0

9/8/01 19.0

9/9/01 19.0
9/10/01 17.0
9/11/01 16.0
9/12/01 16.0
9/13/01 15.0
9/14/01 18.0
9/15/01 19.0
9/16/01 19.0
9/17/01 18.0
9/18/01 18.0
9/19/01 18.0
9/20/01 17.0
9/21/01 16.0
9/22/01 16.0
9/23/01 15.0
9/24/01 14.0
9/25/01 14.0
9/26/01 13.0
9/27/01 13.0
9/28/01 12.0
9/29/01 12.0
9/30/01 12.0
10/1/01 11.0
10/2/01 12.0
10/3/01 11.0
10/4/01 11.0
10/5/01 10.0
10/6/01 11.0
10/7/01 11.0
10/8/01 11.0

10/9/01 11.0
10/10/01 10.0
10/11/01 9.9
10/12/01 9.4
10/13/01 9.1
10/14/01 9.2
10/15/01 8.3
10/16/01 12.0
10/17/01 12.0
10/18/01 11.0
10/19/01 10.0
10/20/01 9.6
10/21/01 9.5
10/22/01 9.3
10/23/01 9.3
10/24/01 9.6
10/25/01 9.9
10/26/01 9.7
10/27/01 12.0
10/28/01 13.0
10/29/01 12.0
10/30/01 11.0
10/31/01 11.0
11/1/01 11.0
11/2/01 11.0
11/3/01 10.0
11/4/01 11.0
11/5/01 11.0
11/6/01 11.0
11/7/01 11.0
11/8/01 10.0
11/9/01 11.0
11/10/01 11.0
11/11/01 11.0
11/12/01 10.0
11/13/01 11.0
11/14/01 10.0
11/15/01 10.0
11/16/01 10.0
11/17/01 10.0
11/18/01 10.0
11/19/01 10.0
11/20/01 11.0
11/21/01 12.0
11/22/01 12.0
11/23/01 11.0
11/24/01 11.0
11/25/01 10.0
11/26/01 9.6
11/27/01 9.2
11/28/01 8.8
11/29/01 8.8
11/30/01 8.8







